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Abstract: The U.S. Department of Commerce, National Oceanic and Atmospheric Administration, National Marine Fisheries
Service (NMFS) is evaluating the decision to authorize incidental take permits pursuant to Endangered Species Act Section 10
(a)(1)(B) for 50-year anadromous fish agreements and habitat conservation plans (HCPs) with two Washington State public utility
districts (PUDs[Chelan County PUD and Douglas County PUD]). The HCPswere devel oped to protect five species of Columbia
River steelhead and salmon (spring-run chinook salmon [Oncor hynchustshawytscha], summer-/fall-run chinook salmon [O.
tshawytscha], sockeye salmon [O. nerka], steelhead [O. mykiss], and coho salmon [O. kisutch]), two of which are currently listed
as endangered (upper ColumbiaRiver spring-run chinook salmon and steelhead) under the Endangered SpeciesAct. TheHCP's
fish protection measures also satisfy the PUD’ sregulatory obligations under the Federal Power Act, Fish and Wildlife
Coordination Act, Pacific Northwest Electric Power Planning and Conservation Act, and Title 77 RCW. The agreementswould
set a“no netimpact” standard for salmon and steel head protection at three hydropower projects (Wells, Rocky Reach, and Rock
Island) operated by the Chelan and Douglas County PUDs, and provide the PUDs with some degree of certainty for the long-term
operation of these projects. Plan coverage of the three species not listed as endangered should help prevent the need to list these
speciesin thefuture. This EIS describesthree alternatives. Alternative 1 isthe no-action alternative that represents existing
conditions under the project licenses, subsequent license amendments, and settlement agreements. Alternative 2 is application of
Section 7 of the Endangered Species Act for the two endangered species and includesissuance of abiological opinion, whereas
Alternative 3 represents application of Section 10 of the Endangered Species Act including issuance of an incidental take permit.
Under Alternative 3, three HCPs representing Wells, Rocky Reach and Rock Island hydroel ectric projects would be approved and
in effect over a50-year permit term.

Reviewers should provide NMFS with their comments during the review period of the Draft Environmental |mpact Statement
(DEIS). Thiswill enable NMFSto analyze and respond to the comments at one time and to use information acquired in the
preparation of the Final EIS, thus avoiding undue delay in the decision-making process. Reviewers have an obligation to structure
their participation in the National Environmental Policy Act (NEPA) process so that it is meaningful and a erts the agency to the
reviewer’ s position and contentions. Environmental objectionsthat could have been raised at the draft stage may be waived if not
raised until after completion of the Final EIS. Comments on the Draft EI'S should be specific and should address the adequacy of
the statement and the merits of the alternatives discussed.
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SUMMARY

S.1 PROPOSED ACTION

The U.S. Department of Commerce, National
Oceanic and Atmospheric Administration, National
Marine Fisheries Service (NMFS) is evaluating the
decision to authorize incidental take permits for 50-
year anadromous fish agreements and habitat
conservation plans (HCPs) with two Washington
State public utility districts (PUDs). The HCPs
were developed to protect five species of Columbia
River steelhead and salmon, two of which are
currently listed as endangered under the Endangered
Species Act. The fish protection measures of the
HCPs are dso intended to satisfy the PUD’s
obligations under the Federal Power Act, Fish and
Wildlife Coordination Act, Pacific Northwest
Electric Power Planning and Conservation Act, and
Title 77 Regulatory Code of Washington (RCW).
The agreements would set a“no net impact”
standard for salmon and steelhead protection at
three hydropower projects operated by the Chelan
and Douglas County PUDs, and provide the PUDs
with some degree of certainty for the long-term
operation of these projects. Plan coverage of the
three species not listed as endangered should help
prevent the need to list these species in the future.

The anadromous fish agreements and HCPs are the
result of more than 6 years of cooperative planning.
In addition to NMFS and the PUDs, participantsin
the HCP development process are the U.S. Fish and
Wildlife Service (USFWS); Washington
Department of Fish and Wildlife (WDFW); the

Y akama, Colville, and Umatilla Tribes, American
Rivers, Inc., and the mgjor wholesale purchasers of
the PUDs electricity. [Note: Not al of these parties
concur with the issues and measures identified in
the current version of the HCPs]

The NMFS is the Federal agency responsible for
protecting anadromous salmon and steelhead and is
the lead agency for this National Environmental
Policy Act (NEPA) draft environmental impact

statement (EIS). The Federal Energy Regulatory
Commission (FERC) is a cooperating agency for
the purposes of developing this draft EIS and the
PUDs will coordinate compliance with the State
Environmental Policy Act (SEPA).

To implement the HCP agreements, NMFS would
issue incidenta take permits under Section 10
(a)(1)(B) of the Endangered Species Act of 1973.
The PUD No. 1 of Douglas County (Douglas
County) is applying for a permit covering the Wells
project, and the PUD No. 1 of Chelan County
(Chelan County) is applying for permits to cover the
Rocky Reach and Rock Idand projects. The permit
applications are based upon the HCPs and their
exhibits.

The incidenta take permits would be for four
Permit species:

1. Upper Columbia River spring-run chinook
salmon (Oncor hynchus tshawytscha),

2. Upper Columbia River summer/fal chinook
salmon (O. tshawytscha),

3. Okanogan River and Lake Wenatchee sockeye
samon (O. nerka), and

4. Upper Columbia River steelhead (O. mykiss).

Currently, upper Columbia River steelhead and
spring-run chinook salmon are listed as endangered
under the Endangered Species Act. Although
summer/fall chinook and sockeye salmon have not
been listed, the permits apply to them according to
the June 17, 1999 Federd policy governing the use
of HCPs for the conservation of candidate or
potential candidate species. The “no surprises
policy” associated with these agreements ensures
the PUDs that no additional measures will be
required by NMFS for the duration of the permits,
for any of the Permit species.
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Coho samon (O. kisutch), an extinct speciesin the
Mid-Columbia River region, is aso included in the
HCPsasa“Plan species” Recently, attempts have
been made to re-introduce coho salmon into the
area

Coho salmon are not considered a Permit species
because an extinct speciesis not subject to
Endangered Species Act jurisdiction. Thus, there
are four Permit species and five Plan species.

S.2 PROJECT APPLICANT AND SUPPORTING ENTITIES

The project proponents are the following:

P The Douglas County PUD, a Washington
municipal corporation, is sponsoring the Wells
Anadromous Fish Agreement and HCP.

P The Chelan County PUD, a Washington
municipal corporation, is sponsoring the Rocky
Reach and Rock Idand Anadromous Fish
Agreements and HCPs.

S.3 PURPOSE AND NEED

The purpose of the HCPsis to protect fish in the
Mid-Columbia River while generating electricity.
The HCPs are needed to:

P obtain Section 10 incidenta take permits, which
would alow the Chelan and Douglas County
PUDs to comply with the Endangered Species
Act as they maintain and operate their power
projects;

P support acomprehensive strategy for protecting
and recovering five Plan species of anadromous
samonids in the Mid-Columbia River, two of
which are currently listed as endangered under
the Endangered Species Act;

P dlow the Chelan and Douglas County PUDs to
plan their long range operations with a degree of
certainty to be able to economically operate
their projects and fulfill their long-term bonding
and contractual sales obligations;

P help ensure stable power supplies and pricing
for the utilities customers; and

The Chelan and Douglas County PUDs will file
applications requesting FERC to amend their
existing licenses to include the HCPs. In addition,
the PUDs will rely upon the HCPs to fulfil their
obligations for salmon and steelhead under new
license agreements. The HCPs will meet the
Endangered Species Act requirements for the permit
species through the 50-year HCP terms.

P provide a coordinated approach to fisheries
issues for relicensing the three projects under
the Federal Power Act.

The HCPs are intended to congtitute a
comprehensive and long-term adaptive management
concept for Plan species (spring-run and
summer/fall chinook, sockeye, and coho salmon,
and steelhead) and their habitat as affected by the
hydroelectric projects.

Pending support of the HCP agreements by a
codlition of Columbia River fishery resource
managers and other public and private interests,
their approval could reduce therisk of protests,
delays or litigation during FERC relicensing for
each of the three projects. They would also treat the
areas around the three projects as a single habitat
area, avoiding fragmentation.

The HCPs include a“no surprises’ clause that
provides the PUDs with a degree of certainty
regarding the required mitigation and costs
associated with the 50-year HCP implementation
period. At the sametime, there are specific
performance standards, time lines and termination
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clauses, and an adaptive management approach to
ensure that the HCPs are adequately protecting the
resources.

S.4 PROJECT LOCATION

The Wdlls, Rocky Reach, and Rock Idand
hydropower projects are part of an 11-dam system
on the mainstem Columbia River within the
continental United States. Their location, relative to
the other projectsin the region, is shown in Figure
S-1. Mot of the projects on the mainstem
Columbia River are Federally operated, although
loca PUDs operate five of the projectsin the Mid-
Columbia River segment. In addition to the three
projects operated by the Chelan and Douglas
County PUDs, the Grant County PUD operates the
Priest Rapids and Wanapum dams.

The Douglas County PUD operates the Wells
project located at river mile 515.8 on the Columbia
River, north of the City of Wenatchee. Wells began
commercial operations on August 22, 1967, and is
operated under a license issued by FERC, which
expiresin the year 2012,

Chelan County PUD operates the Rock 1dand and
Rocky Reach hydroelectric projects. Rocky Reach
is about 7 miles upstream from the City of
Wenatchee, a river mile 474.5. The origina
operating license for Rocky Reach was issued on
July 11, 1957 by the Federa Power Commission.
The license expiresin 2006. Rock Idand, which
was the first project to span the Columbia River, is
located about 12 miles downstream from the City of
Wenatchee at river mile 453.4. Rock Idand began

operating in 1933, and its operating license expires
in the year 2028.

The project boundaries include the forebay (from
the dam to approximately 500 feet upstream),
tailrace (from the dam to approximately 1,000 feet
downstream), and reservoir associated with each
dam. The Rock Idland reservoir extends
approximately 20 miles upstream of the dam to the
Rocky Reach tailrace; the Rocky Reach reservoir
extends approximately 41 miles upstream of the
dam to the Wdlls tailrace; and the Wells reservoir
extends approximately 30 miles upstream of the
dam to the Chief Joseph Dam tailrace. Considering
all components of the three projects, the entire
project area extends from the tailrace of the Rock
Isand Dam upstream to the tailrace of Chief Joseph
Dam. Project effects however, may continue
downstream through the Hanford reach to the
McNary Dam (inclusively defined as the action

area).

All three of the hydrodectric projects discussed in
this EIS are “run-of-the-river” facilities, which
means that they have limited storage capacity
compared to larger reservoir projects, such as Grand
Coulee and Chief Joseph.

S.5 ALTERNATIVES CONSIDERED IN DETAIL

S.5.1 ALTERNATIVE 1 (NO ACTION)

Alternative 1 represents baseline conditions, which
include the FERC licenses and amendments that
govern current operations. These licenses cover al
aspects of dam operation, aswell as resource
protection. Under Alternative 1, analysesin thisEIS

review how the licenses and the applicable
amendments affect the environmental resources
within the project area, including mitigation sites
and hatcheries that may be outside of the immediate
project boundary.

Provided below are the protection measures
pertinent to anadromous fish for direct comparison
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to Alternatives 2 and 3, which pertain primarily to
either two endangered fish species (Alternative 2) or
five Plan species of anadromous fish (Alternative
3).

S.51.1 Wells Hydroelectric Project

The original FERC license stipulated that two adult
fishladders would be constructed at the Wells
Project (adjacent to each embankment), aswell asa
“low bucket” spillway design that was approved by
the State of Washington Department of Fisheries
and Game (FERC 19624). A subsequent
amendment to the license stipulated a general
requirement to provide mitigation for project
construction, ateration, and operations, and to
comply with reasonable requests to modify project
structures and operations in the interest of fish and
wildlife (FERC 1962b). Project structure revisions
were gpproved in 1970 to comply with fishery
agency requirements regarding fishladder design
and operation (FERC 1970). The FERC (1982)
amended the license to raise the forebay elevation
by two feet.

In 1990, the Douglas County PUD, the Wells
Project power purchasers, resource agencies, and
Tribes entered into along-term fisheries settlement
agreement regarding the Wells Project (FERC
1991). The 1990 Wells Settlement Agreement
established the Douglas County PUD's obligations
for the installation and operation of juvenile
downstream migrant bypass facilities, hatchery
compensation for fish losses, and adult fishway
operations, through at least March 1, 2004. These
measures, in conjunction with existing hatchery
compensation programs, were considered to fulfill
Douglas County PUD's obligation to protect,
mitigate and compensate for the effects of the Wells
Project on anadromous fish. The agreement also
stipulates evauation programs for fishery measures
and establishes procedures for coordination among
the PUD, it’s power purchasers, and the Joint
Fishery Parties through the Wells Coordinating
Committee. Coordinating Committee decisions are
made on a consensus basis.

The 1990 Wells Settlement Agreement established
the requirements for the PUD to fund, operate,
maintain and evaluate three anadromous fish related
programs. These programs consist of: (1) juvenile
fish passage measures, (2) adult fish passage
measures, and (3) hatchery-based compensation
measures.

Juvenile Fish Passage

The juvenile fish passage program called for the
installation and evaluation of ajuvenile bypass
system to route juvenile salmonids around turbine
units. The established program uses controlled spill
through modified spill bays to provide a non-turbine
passage route through the project. The agreement
includes specific operation, performance, and
evaluation standards, as well as procedural
guidelines for modifying the operational
components of the system if necessary to meet the
performance standards. The performance standards
are set to provide fish passage efficiency (the
percentage of fish bypassing the project through
non-turbine routes over the total population of fish
passing the project) of at least 80 percent during the
juvenile spring-run migration period and at least 70
percent during the juvenile summer migration
period.

Adult Fish Passage

The 1990 agreement called for evaluations of adult
delay and mortality at the project beginning in 1991.
If the evaluations identified delays and/or mortality,
the agreement specified that operationa
modifications would be used to aleviate the
problems. If those modifications could not correct
the problems, the adult fishways would be modified.

Hatchery-Based Compensation

Under the Wells Settlement Agreement, the PUD
agreed to fund a hatchery program to mitigate for
fish passage |osses at the Wells Dam. The
agreement identifies specific production levels for
the anadromous fish species affected by the project
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that are in addition to the existing mitigation
program at the Wells Dam. The agreement also
provides the ability to adjust these additional
compensation levels based on actud juvenile and
adult losses at the dam. However, production levels
based on impacts of project inundation would not be
altered. The agreement also establishes specific
operational standards for the fish production
facilities.

Measures Planned

The existing fish mitigation and compensation
measures for the Wells Dam were developed
through the Wells Settlement Agreement and
subsequent negotiations within the Wells
Coordinating Committee. A summary of measures
expected to continue under Alternative 1 are:

1. Adult Passage:

a. Continue operation and maintenance of the
existing adult fishways.

Investigate entrance and ladder modifications
that may be necessary to improve ladder
operation and minimize fish passage delay.

Conduct modeling or other appropriate
evaluations to determine the best actions for
correcting any significant delay.

Develop solutions and implement corrective
actions where adult passage problems are
identified. Specificaly, improve the
efficiency of the existing fishways by
maximizing the number of adult migrants
that enter the facilities.

Continue operation of the juvenile surface
bypass system from April through August to
provide afallback and downstream passage
route for adult spring-run chinook salmon
and steelhead through the dam.

2. Juvenile Passage

Turbine Operations - Operate turbines at
peak efficiency ratings, to the extent
possible.

Surface Bypass Operation - Operate at |east
one spillway bypass, 24 hours aday,
throughout the juvenile downstream
migration periods. The operation of the five
bypass system bays (# 2,4,6,8 and 10) will
be paired with associated turbine units.
(Table S-1).

Predators - continue to refine and implement
anorthern pikeminnow removal program.

Gas Abatement - Control total dissolved gas
levels under tota river flows up to the 7-day
10-year peak flow event to 120 percent of
saturation.

3. Hatchery Program

Continue to provide funding and hatchery
capabilities to rear and release up to 49,200
pounds of spring-run chinook, 32,000 pounds of
yearling summer chinook, 24,200 pounds of sub-
yearling summer chinook, 8,000 pounds of
sockeye, and 80,000 pounds of yearling
steelhead, according to provisonsin the
settlement agreement. Under the settlement
agreement, hatchery production for unavoidable
losses could be reduced if survival studies
indicate that fish passage mortality is less than
the assumed 14 percent, which was the basis for
the current mitigation levdl.

4. Monitoring and Evaluation

a Juvenile Run Timing - Utilize hydroacoustic
techniques to determine the timing of bypass
system operations.

b. Survival - Develop and utilize the best
techniques to estimate the survival of
juvenile salmon and steelhead passing the
project. Techniques may include the use of
radio-telemetry or tag release and recapture
methodologies.
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TABLE S-1.
REACH, AND ROCK ISLAND DAMS

SUMMARY OF EXISTING B YPASS SYSTEMS AND SPILL OPERATIONS AT WELLS, ROCKY

PROJECT BYPASS SYSTEM

PERIOD OF OPERATION

Bypass Systems/Operations

Wells Surface bypass (baffled spill gates with discharge
through controlled spill of up to 8% of total river
discharge)

Rocky Reach  Turbine screens in two units; prototype surface
bypass (discharge through conduit to tailrace)

Rock Island Passive gatewell orifice bypass (discharge through

conduit to tailrace)

Spill Operations
Wells

Rocky Reach

See bypass operations (above)

10% of previous day’s average flow in summer
Spring and summer spill purchased by joint request

Rock Island
of the Fisheries Agencies and Tribes from a

Fisheries Conservation Account of $2.05 million

15% of previous day’s average flow in spring-run

24 hours/day; between at least April 10 and August
15, depending on the hydroacoustic index of
juvenile fish migration timing

Continue to evaluate and improve the efficiency of
the bypass system, and provide spill as an interim
measure (see below)

24 hours/day (spill is the primary bypass system
used at Rock Island as described below)

See bypass operations (above)

30 days with an additional 6 days if necessary to
encompass 90% of the Okanogan River sockeye
run

Total of 34 days between June 15 and August 15
The Fisheries Agencies and Tribes decide when

and how much spill to purchase based on funds
available in the Fisheries Conservation Account

(1986 dollars adjusted for inflation) at the market

price of energy

c. Tota Dissolved Gas Monitoring — Monitor
total dissolved gas levels and temperature at
fixed location monitors in the forebay and
downstream of the dam. Provide biological
monitoring to determine the incidence of gas
bubble disease symptoms in adult salmonids.

d. Fish Counting - Provide adult fish countson a
24-hour basis.

S.5.1.2 Rocky Reach Hydroelectric

Project

The existing fishery protection measures undertaken
by the Chelan County PUD for the Rocky Reach
Dam are the result of mitigation and compensation
requirements in the origina project license and
subsequent amendments (FERC 1953, 19574,
1957b, and 1968), as well as an interim stipulation
resulting from the Mid-Columbia Proceedings
(Docket No. E-9569 [FERC 1987d]). Theinterim
stipulation was an agreement between the Chelan
County PUD and the Joint Fishery Parties with

respect to juvenile and adult fish passage measures
and hatchery compensation levels to mitigate for
impacts resulting from project operations. The
interim stipulation identified compensation and
operationa requirements that would be in effect
from July 1, 1987 through August 31, 1988.
Subsequently, the stipulation was extended and
revised several times (FERC 1989b, 1991b, and
1993c). The latest revision (Fourth Revised Interim
Stipulation) was negotiated to include the period
September 1, 1995 through December 31, 1997
(FERC 1996b). Although thereis no current
agreement for Rocky Reach, Chelan County PUD
has continued to operate the project in coordination
with the Mid-Columbia Coordination Committee, as
it has under the previous stipulations. Coordinating
Committee decisions are made on a consensus
basis.

The main goal of the Fourth Revised Interim
Stipulation was to develop a safe (lessthan 2
percent mortality) juvenile bypass system capable of
bypassing 80 percent of the juvenile salmon and
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steelhead over 90 percent of the migration period.
Passage efficiency would then be used in
developing asurviva based performance standard
for the Rocky Reach Project. This agreement led to
the development of prototype surface bypass system
that was installed at Rocky Reach Dam in the fall of
1994. Sincethat time, the bypass systemn has been
modified based on the results of hydraulic modeling
and fish passage evaluations. During devel opment
of the surface bypass system, the Fourth Revised
Interim Stipulation provided a protection plan for
juvenile migrants through the use of spill.

Despite the expiration of the interim stipulation,
Chelan County PUD has continued implementation
of the associated programs through coordination
with the Mid-Columbia Coordinating Committee.
The fish protection measures consistent with the 4™
Revised Interim Stipulation include:

1 Continue operation and maintenance of the
adult fishways.

2. Spill a alevel equal to 15 percent of the
daily average flow for a 30-day period, with
up to 6 additional days to compensate for
the Okanogan River sockeye run in the
spring-run. In the summer, spill at alevel
equa to 10 percent of the daily average flow
for atota of 34 days between June 15 and
Augustl5 (Table S-1).

3. Construct a permanent juvenile bypass
facility capable of bypassing 80 percent of
the juvenile migrating salmon and steelhead
over 90 percent of the migration period.

4, Continue to refine and implement a northern
pikeminnow removal program, aswell as
continue to fund a hazing program to
minimize the loss of juvenile fish to avian
predators.

5. Continue to provide funding and hatchery
facilities adequate to rear and release up to
54,400 pounds of fall chinook and 30,000
pounds of steelhead annually.

S.5.13

The origina FERC license for the Rock 1land Dam
was issued in 1930 and construction was completed
in 1933. In 1987, the Chelan County PUD, Puget
Sound Energy (formerly Puget Sound Power &
Light), resource agencies, and Tribes entered into a
long-term fisheries settlement agreement for the
Rock Idand Hydroelectric Project (FERC 1987b).
The provisions in the settlement agreement were
included in the documentation for relicensing the
project in 1989 (FERC 1989c). The Rock Idand
Settlement Agreement was amended in 1993 to
replace the requirement to conduct an adult fish
mortality study with the requirement to conduct an
adult fish passage study (FERC 1993b).

The Rock I1dand Settlement Agreement established
the requirements for the PUD to fund, operate,
maintain and evaluate three anadromous fish related
programs. These programs consist of: (1) juvenile
fish passage measures, (2) adult fish passage
measures, and (3) hatchery-based compensation
measures. Coordinating Committee decisions are
made on a consensus basis.

Rock Island Hydroelectric Project

Juvenile Fish Passage

The Rock I1dand Settlement Agreement called for a
bypass development program to study, design,
develop, test, and install a mechanical juvenile fish
bypass system at the project. The performance
standards targeted for the bypass system included
achieving at least 80 percent fish passage efficiency
during the spring-run migration period and at |east
70 percent fish passage efficiency during the
summer migration period. Unfortunately,
subsequent efforts to devel op an adequate
mechanica solution to the juvenile bypassissue
were unsuccessful. Therefore, the PUD is currently
evaluating modifications at the spillway to increase
the rate of non-turbine passage at the project and
use a conservation account to provide spill.

As an dternative to juvenile bypass system
development, the agreement established a Fisheries
Conservation Account. Thisaccount (with an
annual funding level of $2.05 million in 1986

ElSfor the Wells, Rocky Reach, and
Rock Island HCPs

Summary



dollars) could be used by the fishery agencies and
Tribes to purchase spill as a means to increase the
non-turbine passage of juvenile fish at the project.

Adult Fish Passage

The agreement called for modifications to the adult
fishladder at Rock 1dand Dam to meet fishery
agency operating standards, aswell asa
comprehensive hydraulic evaluation of the right
bank ladder to ensure that the design flows were
met.

Hatchery-Based Compensation

Under the Rock Idand Settlement Agreement, the
PUD agreed to construct, maintain, and fund a
hatchery program to mitigate for fish passage losses
at the Rock Idand Dam. The agreement identifies
the specific construction standards, production

levels and evaluation procedures to be implemented.

The agreement also provides the ability to adjust
these additional compensation levels based on
actual juvenile and adult losses at the project,
although production levels intended to compensate
for project inundation would not be dtered. The
agreement also establishes specific operational
standards for the fish production facilities.

Fish protection measures devel oped in the Rock
Idand Settlement Agreement and included in
Alternative 1 are:

1 Modify the existing adult fishladders so
their operation meets current fishery agency
operating criteria.

2. Utilize the conservation account to provide
spill for spring and summer outmigrants up
to $2.05 million (in 1986 dollars).

3. Continue to provide funding and hatchery
capability to rear and release 250,000
pounds of salmon and 30,000 pounds of
steelhead in a manner that is consistent with
the maintenance of geneticaly distinct
stocks.

4. Evduate fish guidance efficiency using
hydroacoustic and direct capture methods
including assessments of injury and stress,
and evaluate the hatchery programs,
including sampling to determine hatchery
versus natural components of steelhead
returns, and an evauation of hatchery
production and its inter-relationship with
natural production.

S.5.2 ALTERNATIVE 2 (SECTION 7
CONSULTATION)

In order for the utilities to be exempt from the take
prohibitions imposed under Section 9 of the
Endangered Species Act, they must consult with
NMFS ether directly via Section 10 (8)(1)(B) or
indirectly through FERC under Section 7 (a)(2).
Under Alternative 2, Section 7 (a)(2) consultations
would produce a biological opinion following
consultations between NMFS and FERC. Asa
result, the Wells, Rocky Reach and Rock Idand
hydroel ectric projects would be operated according
to existing FERC licenses and settlement
agreements for unlisted species and according to
additional measures potentialy required as a result
of this consultation process for listed species.

The Section 7 (8)(2) formal consultation process
resultsin NMFS issuing a biological opinion on the
effects of the proposed actions. In this case, the
proposed actions are continuing operation of the
Wélls, Rocky Reach, and Rock Idand hydroelectric
projects. With the assistance of each utility, FERC
would provide NMFS with the following
information:

P adescription of the action being considered;

P adescription of the specific areathat may be
affected by the action;

P adescription of any listed species or critical
habitat that may be affected by the action;

ElSfor the Wells, Rocky Reach, and
Rock Island HCPs

Summary



P adescription of the manner in which the action
may affect any listed species or critical habitat;
and

P ananadysisof the cumulative effects, relevant
reports and anayses prepared on the proposal,
and, any other relevant studies or information on
the action, the affected species, or critica
habitat.

The NMFS would then evaluate this information
and any other information available to determine
whether the proposed action was likely to
jeopardize the continued existence of listed species
or was likely to result in the destruction or adverse
modification of critical habitat. Depending on this
conclusion, NMFS would potentially require
additiona protection measures to ensure that listed
species would continue to persist into the future
with adequate potential for recovery (up to full
mitigation for the project effects). Under this
process, FERC would then have the responsibility
of ensuring that measures identified in the
biological opinion were implemented at the PUD
projects. The PUDs may either implement
measures required by the biological opinion and
FERC, or formally object to the mandatory
requirements through litigation.

The Section 7 (8)(2) biologica opinionis
considered aliving document that would be updated
at any time given new information. Specific
measures required in the initial biologica opinion
may be modified or new measures may be required
asaresult of this process. In addition, if other
species were listed under the Endangered Species
Act, additional consultation processes would occur.
Although NMFS has not determined what, if any,
additional measures would be required over the next
50 years to protect listed species, it islikely that
they would require al measures necessary to ensure
that the proposed actions were not likely to
jeopardize the continued existence of endangered
species or result in the destruction or adverse
modification of critical habitat.

Measures may include corrective actions at the
projects to improve surviva through the action area
and offgite mitigation measures if project specific
measures were determined to be insufficient to
recover listed species (offsite measures would likely
be proposed before consideration of non power
options).

Based on completed consultations at other
mainstem Columbia and Snake River hydroelectric
projects, protection measures would likely include a
combination of the following:

P Measures that alow for increased upstream
passage of adult fish through fishways and
reservoirs and decreased fish injury and pre-
gpawning mortality (examples include hydraulic
and structural fishway improvements —
specificaly, ladder modifications and improved
atraction flow to help move fish more quickly
into the ladder systems and over the dams).

P Measures that provide for increased downstream
passage of juvenile salmonids while minimizing
fish injury (examples include increased spill
programs [in association with operational and
structural modifications to reduce total dissolved
gas levels], expanded predator control
programs, drawdown, and the development of
improved fish bypass systems).

P If necessary to meet recovery standards, offsite
compensation measures, such as tributary
habitat improvements or artificia propagation
may aso be proposed (prior to requiring non
power options).

These measures would be directed only at listed
species and would possibly only occur during
specific periods (seasonal). Asaresult, the benefits
of these measures may not apply to unlisted species.

Initiad survival standards for protection of the
species have been developed as aresult of
preliminary surviva information and life-history
analyses. Evaluations conducted as part of the
Quantitative Anaytical Report (QAR) (NMFS
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2000b) indicate a substantial risk of extinction for
Mid-Columbia River spring-run chinook salmon
and steelhead if recent ocean and freshwater
survival rates continue. The Wenatchee River
spring-run chinook and Methow River steelhead
popul ations have the highest extinction risks based
on these modeling assessments.

Expanding the baseline survival ratesto reflect
those observed from the 1960s through 1990 would
lower the projected extinction risks to a degree,
although these survival assumptions may be overly
optimistic. Under dl but the most optimistic
scenarios, improvements in the average population
growth rates are necessary to lower the extinction
risks to acceptable levels (i.e, to levels below the
extinction risks criteria established by the QAR
workgroup).

Even assuming hatchery supplementation could
increase population sizes to the interim recovery
levels, these levels cannot be sustained naturally
under recent total life-history survival rates.
According to the QAR analyses, even the removal
of the Mid-Columbia River dams would not be
sufficient to recover these speciesif recent tota life-
history surviva rates continue. Therefore, in
addition to improved surviva through the middle
and lower Columbia River projects, and during the
early life stages of the fish, improved
environmental/climate conditions are necessary for
the listed species to survive and recover.

Each measure implemented under Alternative 2
would continue until such time that NMFS
determine that:

P other protective measures would increase
surviva,

P the proposed measures are determined to be
ineffective or unsuccessful in increasing fish
survival, or

P aspeciesisddisted and it is determined that a
previously approved protection measure is no
longer warranted.

The decision to apply specific measures at each dam
would depend on the benefit of the measuresto
Endangered Species Act-listed fish species, and not
necessarily to al species passing through the
projects. However, it is envisioned that each dam
would have a combination of juvenile bypass
options including a screened bypass and/or a surface
bypass system, a spill program designed to
maximize non-turbine passage, and improvements
to the adult facilities intended to maximize project
and pre-spawning survival.

If listed fish populations continue to decline, NMFS
would likely find that additional protection
measures are needed. Most of these additional
measures may be in-water facility improvements
although additiona offsite measures would likely be
recommended prior to requiring any
decommissioning or drawdown options.

If required, natural river drawdown would have
significant and substantial environmental effects to
many of the existing natural, physical, and socia
resources. However, this type of operation would
help to mimic the natural river conditions that
existed prior to the construction of the hydroelectric
facilities, and thereby minimize the impacts caused
by the hydro system.

Although not recommended by a Federal, State, or
local agency at thistime, the review of natura river
drawdown was requested by organizations during
public scoping for this EIS. Consequently, natura
river drawdown at the three dams (Wells, Rocky
Reach, and Rock Idand) has been evaluated for
Alternative 2 at a brief summarizing level to help
understand and compare the overall differences
between the alternatives. Although natural river
drawdown is not an option under the existing FERC
licenses, it could be evaluated during relicensing
procedures. The current FERC licenses expirein
2006, 2012, and 2028 for the Rocky Reach, Wells,
and Rock Idand dams, respectively.

Drawdown to minimum operating pool (seasona
reservoir drawdown), which is an option under the
current licenses, has not been shown to incresse
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juvenile surviva in the Mid-Columbia River.
Therefore, it was not evaluated in this EIS.

S.5.2.1 Wells Hydroelectric Project

In 1990, the Douglas County PUD, the Wells
project power purchasers, resource agencies, and
Tribes entered into a long-term fisheries settlement
agreement for the Wells Project. This agreement
established the Douglas County PUD's obligation
for the installation and operation of juvenile
downstream migrant bypass facilities; hatchery
compensation for fish losses, and adult fishway
operation. These measures, in conjunction with
existing hatchery compensation programs, were
considered to fulfill the Douglas County PUD's
obligation to protect, mitigate and compensate for
the effects of the Wélls project on the anadromous
fish resource.

Initial compensation was established at 14 percent
based on the estimated surviva of juvenile
salmonids passing through the original turbine units.
M easures undertaken by the Douglas County PUD
that would likely continue to be incorporated in a
long-term fish recovery plan include those proposed
in the existing biological assessments for the project
(Douglas County PUD 1998, 1999a) and resulting
interim biological opinion (NMFS 2000Db).
Additional measures may also be required by
NMFS, including any actions necessary to increase
the survival of listed species.

Measures currently anticipated to be part of the
protection program required by NMFS include:

1. Adult Passage — In addition to the measures
described under Alternative 1 for Wells Dam:

a. Conduct evauations on spawning suUccess
and fecundity asit relates to passage through
amultiple dam system.

b. Operate the surface bypass system during the
upstream adult steelhead and spring-run
chinook migration periods and during the
downstream kelt passage period to maximize

the survival of fallbacks and downstream
migrating adults.

2. Juvenile Passage — Operating within 1 percent
of peak turbine efficiency at al times during the
juvenile and adult listed species passage periods
would be required, with appropriate reporting
and monitoring requirements to ensure
compliance.

3. Hatchery Program — The same amount of
chinook, sockeye, and steelhead would be
produced as described under Alternative 1. In
addition, Douglas County PUD would fund the
changes in hatchery procedures and evaluations
needed to make the hatchery compensation
program consistent with recovery of spring-run
chinook salmon and steelhead populations.

4. Monitoring and Evaluation — Measures are the
same as described under Alternative 1 for
juvenile run timing, surviva, total dissolved gas
monitoring, and fish counting. The following
additional measures are expected to be
implemented:

a. Cumulative Effects - In conjunction with
NMFS, develop methodologies and conduct
evaluations to assess the effects of passage
through multiple dam systems on the
fecundity, spawning success, and survival of
adult spring-run chinook salmon and
steelhead.

b. Evauate adult fishladder passage standards,
asthey relate to spring-run chinook salmon
and steelhead, and modify facilities as
needed.

As stated, NMFS would require any additiona
measures necessary to recover listed species based
on information obtained from monitoring and
evaluation of project survival and on the species
recovery status.
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S.5.2.2 Rocky Reach Hydroelectric

Project

Long-term protection measures for the Rocky
Reach Dam would likely be similar to those
described in biological assessments submitted to
NMFS in 1998 and 1999 (Chelan County PUD
1998a, 19994) as well as any additional measures
necessary to maximize survival and recovery of

listed species, based on additional information
availableto NMFS and as aresult of continued
monitoring and evaluation.

Measures currently anticipated to be part of the
protection program required by NMFS include:

1. Adult Passage — In addition to continuing
operation of the fishladders:

a

Enhance the fishway entrance attraction
conditions through planned operation of
spill gates and turbines.

Investigate ladder modifications to improve
operations within specified standards, and
minimize fish passage delay.

Provide safe downstream passage facilities 4,

for adult fallbacks and kelts (e.g., bypass
system operations, spill, etc.).

Conduct modeling or other appropriate
evaluations to determine the best actions for
correcting passage problems, and implement
Measures as necessary.

Conduct eva uations on spawning success
and fecundity asit relates to passage through
amultiple dam system.

2. Juvenile Passage — Measures in addition to those
described in Alternative 1 would include;

a

Construct a permanent juvenile bypass
system to NMFS criteria that maximizes the
non-turbine passage of listed species.

b. Operate turbine units within 1 percent of
peak turbine efficiency at all times during
the juvenile and adult listed species passage
periods, with appropriate reporting and
monitoring to ensure compliance.

c. Increase spill as necessary to prevent the
extinction of listed species.

d. Implement measures to ensure that total
dissolved gas levels are maintained below
120 percent of saturation under total river
flows up to the 7-day 10-year peak flow
event.

e. Implement effective predator control
measures.

Hatchery Program — The same amount of
chinook and steelhead would be produced as
described under Alternative 1. In addition, fund
the changes in hatchery procedures and
evaluations needed to make the hatchery
compensation program consistent with recovery
of spring-run chinook salmon and steelhead
populations.

Monitoring and Evaluation — In addition to
those measures described under Alternative 1:

a. Cumulative Effects — In conjunction with
NMFS, develop methodologies and conduct
eval uations to assess the effects of passage
through multiple dam systems on the
fecundity, spawning success, and survival of
adult salmonids.

b. Survival - Utilize the best techniquesto
estimate the survival of spring-run chinook
salmon and steelhead through the project.
Techniques would likely include the use of
PIT-tags for juveniles and radio-telemetry
methodologies for adults.

c. Total Dissolved Gas Monitoring - Conduct
physical monitoring of total dissolved gas
levels and temperature within the project
area. Conduct biological monitoring to
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determine the incidence of gas bubble disease

symptoms in juvenile steelhead and spring-
run chinook.

d. Fish Counting - Provide adult fish counts on
a 24-hour basis.

e. Evauate adult fish passage efficiencies
through radio telemetry studies.

As stated, NMFS would require any additional
measures necessary to prevent the extinction of
listed species based on information obtained from
monitoring and evaluation requirements imposed
under Alternative 2, and on the species recovery
satus.

S.5.2.3 Rock Island Hydroelectric Project

Long-term protection measures for the Rock Isand
Dam would likely be similar to those described in
biologica assessments submitted to NMFS in 1998
and 1999 (Chelan County PUD 1998b, 1999c¢), as
well as any additional measures necessary to
maximize the survival and recovery of listed
species, based on additiona information available to
NMFS and as aresult of continued monitoring and
evauation.

Measures currently anticipated to be a part of the
protection program required by NMFS include:

1. Adult Passage —In addition to continuing
operation of the fishladders:

a. Provide safe downstream passage facilities
for adult fallbacks and kelts (e.g., bypass
system operations, spill, etc.).

b. Evduate passage facilities through hydraulic
evaluations and adult passage studies and
correct problems when identified.

c. Invedtigate ladder modifications to improve
operations within specified standards, and
minimize fish passage delay.

d. Conduct evaluations on spawning success
and fecundity asit relates to passage through
amultiple dam system.

2. Juvenile Passage — Measures in addition to
those described under Alternative 1 would likely
include:

a. Construct a permanent juvenile bypass
system to NMFS criteria that maximizes the
non-turbine passage of listed species.

b. Operate turbine units within 1 percent of
peak turbine efficiency at al times during
the juvenile and adult listed species passage
periods, with appropriate reporting and
monitoring to ensure compliance.

C. Increase spill as necessary to prevent the
extinction of listed species.

d. Implement measures to ensure that total
dissolved gas levels are maintained below
120 percent of saturation under total river
flows up to the 7-day 10-year peak flow
event.

e. Implement effective predator control
measures.

3. Hatchery Program — The same amount of
salmon and steelhead would be produced as
described under Alternative 1. In addition, fund
the changes in hatchery procedures and
evaluations needed to make the hatchery
compensation program consistent with recovery
of spring-run chinook salmon and steelhead
populations.

4. Monitoring and Evaluation — In addition to

those measures described under Alternative 1:

a. Cumulative Effects - In conjunction with
NMFS, develop methodologies and conduct
evaluations to assess the effects of passage
through multiple dam systems on the
fecundity, spawning success and survival of
adult sailmonids.
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b. Survival - Utilize the best techniquesto
estimate the surviva of spring-run chinook
salmon and steelhead through the project.
Techniques would likdly include the use of
PIT-tags for juveniles and radio-telemetry
methodologies for adults.

c. Total Dissolved Gas Monitoring - Provide
physical monitoring of total dissolved gas
levels and temperature within the project
area. Provide biological monitoring to
determine the incidence of gas bubble
disease symptoms in juvenile steelhead and
spring-run chinook.

d. Fish Counting - Provide adult fish counts on
a24-hour basis.

e. Evauate adult fish passage efficiencies
through radio-telemetry studies.

As stated, NMFS would require any additional
measures necessary to recover listed species based
on information obtained from monitoring and
evauation requirements imposed under Alternative
2, and on the species recovery status.

S.5.3 ALTERNATIVE 3 (APPLICANTS’ PROPOSED
ACTION — PROJECT HCPS)

The applicants proposed action consists of
implementing the three HCPs for the operation of
the Wells, Rocky Reach, and Rock Idand
hydroelectric projects. The HCPs were developed
to conserve and protect listed and non-listed
anadromous fish species over the long term, and to
support ongoing compliance with the Endangered
Species Act, while allowing continued operation of
the three projects. The HCPswould be
comprehensive long-term settlement agreements
under the Endangered Species Act, the Federa
Power Act, the Fish and Wildlife Conservation Act,
the Northwest Power Planning and Coordination
Act, and Title 77 RCW.

ThisEIS reviews only NMFS' decision to issue the
incidental take permits required by the HCPs.

NMFS s not required to prepare an EISfor its
decision to sign the settlement agreement portions
of the HCPs (the EIS required for implementing
measures in the HCPs would be undertaken by
FERC with a separate Section 7 consultation with
NMFS regarding the effects of the settlement
agreements on listed species).

The requirements of Section 10 of the Endangered
Species Act provide the guiddines for HCP
preparation. The information within each of the
HCPs includes the following:

P the environmental setting in the project vicinity,
P structural and operationa features of the project,

P existing operations related to anadromous
salmonids,

P existing mitigation and monitoring measures,
and their effectiveness,

P unresolved issues related to anadromous
salmonids (note:  an adaptive management plan
to address changing circumstances and
unknown future events addresses thisissue in
the proposed HCPs),

P proposed mitigation and enhancement measures
to address unresolved and unknown future
Issues (note: an adaptive management plan to
address changing circumstances and unknown
future events addresses thisissue in the
proposed HCPs),

P proposed monitoring,
P costsand funding, and

P dternativesto the proposed measures.

S.5.3.1 HCP Species

In addition to the Endangered Species Act-listed
species, the HCPs provide additional protection to
the other anadromous fish species that occur in the
Mid-Columbia River (Plan species).
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The Plan species addressed in the HCPs are spring-
run chinook salmon, summer/fall chinook salmon,
sockeye salmon, coho salmon, and steelhead
inhabiting the Mid-Columbia River basin. In
addition, the HCPs also identify Permit species
(species covered under the incidental take permit
application). The Permit speciesinclude all the
Plan species, except coho sdmon. The native coho
salmon populations are considered extirpated from
the Mid-Columbia River region, and are therefore
not subject to Endangered Species Act protection or
an incidental take permit.

S.5.3.2 HCP Baseline Conditions

The HCPs do not address impacts resulting from
original project construction or mitigation for past
damages (Regulations Preambles 1986-1990, FERC
Stats. and Regs, paragraph 30,869 at 31,613 (1989),
55 Fed. Reg. 4:8-9 (Jan. 2, 1990). Mitigation
measures for these impacts have aready been
implemented as part of the existing licenses. Prior
activities are not considered an action subject to
additiona mitigation beyond license requirements
unlessthey are considered to cause a continuing
“take” of alisted species as defined under the
Endangered Species Act.

Existing hatchery production levels are initially
assumed to provide adequate compensation for
origina inundation by the projects. Therefore, the
baseline is considered to be the existing conditions.

These basdline conditions aso form the basis for
determining what effect continuation of the existing
conditions would have on listed species. The
baseline conditions that existed as of January, 1997,
would be used to determine if progress were being
made to increase the surviva of the Plan species
through the implementation of the HCPs.

S.53.3 HCPTerm

The terms of the three HCPs and any incidenta take
permits are to be 50 years from the date the HCPs
are executed. In the event any PUD project is not

relicensed to that PUD, the component HCP for that
project would terminate.

The HCPs also have termination provisonsif the
performance standards are not achieved. An HCP
could be less than 50 years under the following
circumstances:

P FERC issues a non-power license for the
project,

P FERC ordersremova or drawdown of the
project, or

P 15yearsafter March 1, 1999 (20 years for
Douglas County PUD) if no net impact has not
been achieved or maintained, or if no net impact
has been achieved and maintained but Plan
Species are not rebuilding and the Project isa
significant factor in the failure to rebuild,

P if aparty failsto comply with the terms of the
HCP,

P if the obligations imposed by the HCP are
impossible to achieve,

P if NMFS revokes the incidenta take permit,

P if aregulatory entity takes action that materially
alters or is contrary to one or more provisions of
the HCP.

Any party to the HCP (except the PUDs) may elect
to withdraw from the agreement at any time, based
on the non-compliance provisions of the HCP
agreements. However, NMFS and USFWS will not
exercise their right to withdraw from the HCP if the
PUDs have complied with all aspects of the
agreement but have not met the survival standards.
If mutual agreement is reached between the PUDs
and the two Federa agencies, the Services (NMFS
and USFWS) can seek natural river drawdown, dam
removal, and/or non-power operations without
withdrawing from the agreement or suspending or
revoking the Incidental Take Permit.
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During the 50-year HCP term, all three projects
would undergo arelicensing process with FERC. It
is the intention of the PUDs that mitigation
measures agreed to as part of the HCP be consistent
with, and where possible form the basis of
subsequent FERC license articles developed to
address impacts on anadromous salmonids.
Therefore, unless the parties to the HCPs withdraw
from the HCP agreements (following the prescribed
withdrawal procedures), they will be supportive of a
new license, and the HCPs would congtitute the
terms, conditions, and recommendations for Plan
species under Section 10 (a), Section 10 (j), and
Section 18 Fishway Prescriptions in the new
license.

The HCP agreements stipulate a dispute resolution
procedure that would apply to al disputes over the
implementation and compliance of the agreements.
Whileit is the intention of the parties to utilize
dispute resolution whenever possible, NMFS
specificaly reserved the right to use whatever
enforcement powers and remedies are available
under the Endangered Species Act by law or
regulation, without first resorting to this resolution
process. In the event that NMFS elects to pursue an
enforcement action for a violation under the
Endangered Species Act, the PUDs shall be given
notice and an opportunity for a hearing with respect
to such violation. It should be noted that measures
congstent with the HCP agreements and protocols,
by definition could not violate the Endangered

Species Act.

S.5.34 HCP Mitigation Objectives

All measures proposed in the HCPs are intended to
minimize and mitigate impacts to the Plan species,
to the “maximum extent practicable” as required by
the Endangered Species Act. Measures are
developed by considering what is necessary from a
biologica standpoint to mitigate impacts of
operating the hydroel ectric facilities on the Plan
species, and what the PUDs determineis
economically feasible in terms of the continued
operation of PUD facilities.

The HCPs would mitigate impacts from dam
operations in areas directly affected by those
operations (project areas). The project areas extend
from approximately 1,000 feet downstream of each
dam (tailrace) to about 1,000 feet downstream of
next dam upstream (reservoir). The PUDswould
also provide funding and other assistance for off-
Site measures intended to increase the natural
productivity of Plan species, to offset losses not
directly mitigated within the project areas. These
off-gte measures might aso benefit other aguatic
species, which might occupy the same habitat.

S.5.35 HCP Performance Standards

The HCPs have specific performance standards that
relate to the surviva of each Plan. The overall
performance standard is to achieve no net impact to
the Plan species through each dam, and is referred
to as “100 percent no net impact.” This term takes
into account the fact that 100 percent surviva
cannot be achieved at the projects alone, but also
must include off-gte measures to increase salmonid
productivity (e.g., hatchery supplementation
programs and tributary habitat improvements).

The 100 percent no net impact standard consists of
two components:

1) 91 percent project surviva rate achieved within
the geographic area of the projects by fish
passage improvement measures, including an
independent standard of 95 percent juvenile
dam passage survival.

2) 9 percent compensation for unavoidable project
mortality provided through hatchery and
tributary programs, with 7 percent
compensation provided through hatchery
programs and 2 percent compensation provided
through tributary habitat improvement
programs.

Tributary habitat improvement programs would
involve the protection and restoration of salmonid
habitat within the Columbia River watershed (from
the Chief Joseph tailrace to the Rock Idand
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tailrace), and the Okanogan, Methow, Entiat, and
Wenatchee river basins.

The PUDs would use “best efforts’ to evaluate,
improve, maintain, and operate adult and juvenile
fish passage systems to meet the performance
standards. Best efforts are referred to as “tools”
which are any action, structure, facility or program
(on-gte only) that are intended to improve the
survival of Plan species migrating through the
project areas.

Monitoring of both on-site and hatchery mitigation
measures would be conducted, and mitigation
measures would be modified, as necessary, to
achieve or maintain 100 percent no net impact,
provided that no more than 7 percent of unavoidable
project mortality would be supplied through
hatchery compensation without concurrence of the
Joint Fisheries Parties. Two percent of the
unavoidable project mortality will be compensated
for by tributary habitat improvements. However,
this component will not be monitored for survivad
contribution or modified during the 50-year term of
the HCPs due to the difficulty and uncertainties
associated with monitoring and quantifying the
effects of tributary habitat improvements.

The no net impact standard represent input from
NMFS, USFWS, and WDFW biologists, and was
developed in coordination with tribal and PUD
biologists. In addition, it is consistent with the
performance standards included in Section
VI1I1.A.15 of the 1995 Federa Columbia River
Power System biologica opinion for the lower
Snake and Columbia River projects (NMFS 1995).
In-river survival evaluations would determine if the
survival standards were being met.

The no net impact and surviva standards are
designed to have several layers of requirements to
provide the most flexibility to achieve the god of
recovering and stabilizing the anadromous fish runs
in the Mid-Columbia River. For example, while the
95 percent juvenile dam passage survival standard is
applicable to 95 percent of the run period of each
species, the 91 percent project survival standardisa

requirement of the entire run. In addition, the 91
percent survival standard aso includes reservoir
survival and the dam passage surviva of returning
adults.

Although there is limited survival information
available for al the Plan species at each of the three
dams, recent improvements in fish tagging
technology (e.g., passive integrated transponder
[PIT]-tags, miniature radio, sonic and balloon tags)
will provide much more detailed and accurate future
assessments.  These tag improvements and other
assessment techniques should provide quantifiable
survival estimates through the entire project aress,
aswell asindividua passage routes.

The overall survivd rate estimates would determine
if the survival standards are being met. However,
the off-site compensation activities (e.g., hatchery
production and tributary improvement activities) are
based on specific levels that are assumed to be
adequate. These compensation levels would not be
increased.

The HCPs st an initia 5-year period for the PUDs
to meet the 95 percent juvenile dam passage
surviva standard followed by up to 3 years of
evaluation. If the survival standards are not met, the
HCP Coordinating Committees (which includes
NMFS) would then identify additional toolsto
implement, prior to the next migration period, to
achieve 95 percent juvenile dam passage surviva
and 91 percent project surviva.

S.5.3.6 HCP Phases

The HCPs would be executed in three phases.
Phase | would occur during the initial 5-year period
(1998 — 2002). During Phase |, the PUDs should
reach or demondtrate steady progress toward
reaching and maintaining HCP project survival
standards through implementation of protection
measures. During Phase |, the PUDs would have
the ultimate decision on the implementation of tools
to achieve the 95 percent juvenile dam passage
survival standard. The Coordinating Committees
would evaluate the success of the protection
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measures to determine if the measures are likely to
meet the survival standards. If the committees
conclude that the standards will not be met, pardle
actions (e.g., additiona spill) can be required.

Note that the PUDs are currently working towards
meeting the survival standards. If the HCPs are
implemented, Phase | begins April 1, 1998 with the
basdline conditions represented as 1997. This
baseline would be used to assess steady progress
toward achieving the surviva standards over the
remaining period, through 2003. Adherence to
steady progress however, would not be monitored
until the HCPs were actually implemented.

At the end of Phase I, the Coordinating Committees
would conclude whether passage survival meetsthe
HCP requirements. Where survival standards are
met for specific dams or species, the PUDs would
proceed to Phase I11. For those dams and species
where survival standards are not met, the PUDs
would proceed to Phase I1.

Phase |1 includes additional tools that are needed to
meet the passage survival standards. The
Coordinating Committees would identify the
additiond tools or studiesthat are to be
implemented for the projects to meet the survival
standards, using the following criteria

1. likelihood of biological success,
2. timerequired to implement; and

3. cogt-effectiveness of solutions, but only where
two or more aternatives are comparable in their
biological effectiveness.

For Phase I11, where the survival standards are met
for specific species, the Coordinating Committees
would periodicaly review project survival to ensure
that it is maintained according to the HCP
requirements. If project survival falls below the
standards during Phase 111, Phase Il would be
reinitiated for those species.

S.5.3.7 HCP Committees

The three HCPs would be implemented through
four committees:

P two Coordinating Committees,
P one Tributary Committee, and
P one Hatchery Committee.

All of the committees are represented by one
member of each signatory party. Douglas County
and Chelan County PUDs would have separate
Coordinating Committees for the Wells and Rocky
Reach/Rock Idand projects, respectively. There
would be one Tributary Committee and one
Hatchery Committee that cover all three HCPs.

The Coordinating Committees would oversee HCP
monitoring programs, and periodicaly evauate the
protection measures to assess actua project survival
and unavoidable project mortality provided that no
more than 9 percent unavoidable project mortality
shall be made up through hatchery and tributary
compensation. If any project, for any species,
cannot obtain the 91 percent project survivad
(including the 95 percent juvenile dam passage
survival standard), then the PUDs shall consult with
the signatory parties through the Coordinating
Committees to jointly seek a solution.

The Tributary Committee is charged with the task
of selecting projects and approving project budgets
from the Plan Species Account for purposes of
implementing the Tributary Conservation Plan
based on the 2 percent compensation standard.

The Hatchery Committee is responsible for
evaluating the hatchery program and ensuring that
adequate compensation is being maintained based
on the 7 percent compensation standard.

HCP Conservation Plan and
Compensation Measures

S.5.3.8

The measures described below are currently
considered to be the tools that Chelan and Douglas
County PUDs would use to meet the 91 percent
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project surviva and the 95 percent juvenile dam
passage survival standards.

Wells Dam

Outside of the existing mitigation measures
negotiated during the 1990 long-term fisheries
settlement agreement for the Wells project (FERC
1991), no new structural modifications have been
identified to date. The existing juvenile fish bypass
system at Wells Dam is estimated to have an overal
survivd rate of about 98 percent. However,
Douglas County PUD would continue to work with
fishery agencies and Tribes to optimize passage
conditions by refining operating standards for adult
fishladders and developing minor structura changes
to improve ladder efficiencies. The Douglas
County PUD would use its best efforts to undertake
any feasible passage project measure that is
biologicaly effective and cost efficient. A 3-year
project survival study to assess reservoir and project
passage surviva would be funded, aswell as
additional studies of predator behavior and
population dynamics to reduce the number of
predatorsin the project area.

Rocky Reach Dam

The Chelan County PUD would be undertaking
various interim, prototype, and permanent measures
at the Rocky Reach Dam in an effort to achieve a 95
percent juvenile dam passage surviva rate for
juvenile salmonids migrating through the Rocky
Reach forebay, dam, and tailrace. These measures
would include interim spill; bypass diversion screen
operations; surface collection system development,
testing and installation; turbine replacement; and
predator control. The appropriate mix of measures
would vary as the surface collection system is
improved and its efficiency tested and quantified.
Survival data would determine the number, type,
and magnitude of the various protective measures
needed to achieve the 95 percent juvenile dam
passage survival standard and an adult passage rate
through the project that would meet the overall 91
percent project survival standard that includes both

juveniles and adults. Actions would also be taken to
improve survival and assure timely passage of adult
salmonids through the project. Measuresin the
Rocky Reach HCP include:

P Design, modd, prototype test, and install a
turbine bypass system consisting of a surface
collection system with or without secondary
collection from a limited number of turbine
intake screens.

P Modify replacement turbine runners to improve
surviva of juvenile salmonids as much as
possible, given manufacturing, technical, and
installation schedule limitations.

P Continue implementing a spill program that
provides spill levels of 15 percent of the daily
average flow for a 30-day period during the
spring-run juvenile migration. In addition,
provide up to 6 additiona days of 15 percent
spill to encompass 90 percent of the Okanogan
sockeye run. During the summer, spill 10
percent of the daily average flow for atotal of
34 days between June 15 and August 15. Spill
may be adjusted or discontinued based on the
relative success of other protection measures.

P Immediately initiate evaluations of spill
efficiency and tota dissolved gas abatement
options. To the extent that spill or other
spillway-type passage measures are employed at
the project to achieve 95 percent juvenile fish
dam passage surviva and no net impact, Chelan
County PUD would coordinate its use with
upstream and downstream projects to address
total dissolved gas levels.

P Maintain effective predator control measures.

P Perform the necessary studies to properly
monitor and evaluate on-site mitigation
measures.
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Rock Island Dam

Similar to the Rocky Reach Project, the Chelan
County PUD would undertake various interim,
prototype, and permanent measures at Rock Idand
Dam in an effort to achieve the 95 percent dam
passage survival standard for juvenile salmonids
migrating through the Rock Idand forebay, dam,
and tailrace. These measures could include a
juvenile bypass system, modified spill gates for
surface spill, continued or expanded measures for
predator control, and possible improvements to
turbines. Survival data obtained at each step in the
process would determine the number, type, and
magnitude of the various protective measures
needed to achieve the 95 percent juvenile dam
passage survival standard. Actions would also be
taken to improve survival and assure timely passage
of adult salmonids through the project to meet the
91 percent project survival standard. The measures
could include:

P designing, modeling, prototype testing, and
installing spill gate modifications to provide
surface spill to increase fish passage efficiency;

P testing and evauating various spill
configurations;

P continue implementing the existing spill
program;,

P designing, modeling, prototype testing, and
installing a turbine bypass system consisting of
a surface bypass collection system, with or
without secondary collection from turbine
intakes;

P possible replacement of turbine runnersto
improve surviva of juvenile sdlmonids that pass
through the units, and limiting use of the
Powerhouse 1 turbines;

P tedting aforebay guidance curtain to route
juvenile anadromous salmonids into surface
bypass callectors;

P maintaining effective predator control measures;
and

P performing necessary studies to properly
monitor and evaluate on-site mitigation
measures.

Tributary Conservation Plan

Alternative 3 would create a Plan Species Account,
to be used to collectively fund activities for the
protection and restoration of Plan species habitat
within the Columbia River watershed (from Chief
Joseph tailrace to the Rock Idand tailrace), and the
Okanogan, Methow, Entiat and Wenatchee River
watersheds, in order to compensate for 2 percent of
the unavoidable project mortality. These habitat
iImprovement projects could include, but not be
limited to:

P providing accessto currently blocked stream
sections or oxbows,

P removing dams or other passage barriers on
tributary streams,

P improving or increasing the hiding and resting
cover habitat that is essentia for these species
during their relatively long adult holding period,

P improving in-stream flow conditions by
correcting problematic water diversion or
withdrawal structures, and

P purchasing important aquatic habitat shoreline
areas for preservation or restoration.

Such tributary habitat conservation and restoration
measures are expected to improve the migration and
rearing conditions for al anadromous fish species.
These measures are a so expected to help decrease
bank erosion, sedimentation, channel scouring and
water quality problems. The improved conditions
would increase the opportunities for successful
spawning by facilitating the adult salmonids
returning to their natal spawning areas at the proper
time and in good hedlth.
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The funding levels for each project to the Plan
Species Account are set in the HCPs. For the Wells
project, the Douglas County PUD would make an
initial contribution to the account of $991,000 (1998
dollars). If juvenile dam passage surviva after three
years of evaluations remains greater than or equal to
95 percent, the district will make annual payments
of $88,089 (1998 dollars) throughout the HCP term
or will pay $1,321,333 (equivaent to 15 years of
annua payments), deducting the actua costs of
bond issuance and interest. If juvenile dam passage
survivd is less than 95 percent, the Douglas County
PUD shall contribute an additional $991,000 and
increase the annua funding to $176,178, or make an
up front contribution of $2,642,667 (equivalent to
15 years of annua paymentsin 1998 dollars),
deducting the actual costs of bond issuance and
interest.

For the Rocky Reach project, Chelan County PUD
would fund the Plan Species Account at $229,800
annually (1998 dollars adjusted annually for
inflation) for the term of the HCP.

For the Rock Idand project, the Chelan County
PUD would provide $485,200 annually (1998
dollars adjusted annually for inflation) to the Plan
Species Account.

The Plan Species Account would be vested with the
authority to expend money contributed by the PUDs
for activities within the Columbia River watershed
(from Chief Joseph Dam tailrace to the Rock I1dand
tailrace), and including the Okanogan, Methow,
Entiat and Wenatchee River watersheds to increase
productivity of salmonidsin the Mid-Columbia
River area.

The identity, character, and magnitude of specific
compensatory actions would be determined by the
Tributary Committee, subject to the guidelines and
standards of biologica and economic efficiency and
the financia resources available through the Plan
Species Account.

The Tributary Committee would be composed of
one representative of each of the signatory parties.

The committee may select other expert entities, such
as land and water trust/conservancy groups, to serve
as additiona, non-voting members of the Tributary
Committee. The committee would be charged with
the task of selecting projects and approving project
budgets for the purposes of implementing the
Tributary Conservation Plan.

The tributary habitat improvement projects would
be determined on a case-by-case basis by the
Tributary Committee, subject to the guidelines and
standards of biological and economic efficiency and
the financial resources of the Plan Species Account.
The guidelines for tributary projects place the
highest priority on maintaining and improving
stream channel diversity and floodplain function.
The projects would seek to conserve and protect
riparian habitat to improve incubation and rearing
conditionsin tributary streams.

Hatchery Compensation Plan

A Hatchery Coordinating Committee would consist
of one representative of each HCP signatory party.
This committee would direct the effort required of
each PUD for meeting the 7 percent hatchery
compensation level. Theinitia estimated HCP
hatchery production capacities for Plan species
would be based on the average adult returns of Plan
species for a basdline period, the 7 percent
compensation requirements, and baseline
adult/smolt survival rates for existing Mid-
Columbia River hatcheries. The estimated initial
production capacity shall be adjusted periodicaly,
excepting for origina inundation mitigation, to
achieve and maintain no net impact to the Plan
species. Adjustments to the hatchery compensation
level may include reduction of production to
conform with actua project mortality, as
determined from monitoring and evaluation, or
Increases in production as the base population level
increases in the recovering anadromous fish
populations. Hatchery compensation may be
increased either by increasing the number of fish
produced or by increasing the survival of fish
produced at the initia production levels.
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Naturally produced coho, progeny of the
reintroduction efforts, will be afforded the same
protection levels (no net impact standard and 91
percent project passage surviva) asfor other plan
species. However, until successfully reproducing
popul ations are reestablished, there are no hatchery
compensation programs required in the HCPs.

S.5.3.9 Provisions for Unknown Impacts

on Other Aquatic Species

The HCPs do not include mitigation measures for
non-Plan species. However, species that actively or
passively pass the project, bull trout for example,
may benefit from improvements at the dams
(through improved fish passage conditions). Bull
trout are a threatened species in the Columbia River
basin, and although they occur in the project ares,
the extent of their occurrence and the project-related
impacts are unknown. The PUDs and FERC are
currently conducting informal consultation with the
USFWS to assess the potential effect of project
operations on bull trout.

Aquatic species that are expected to benefit from the
tributary habitat improvement projects conducted
under the HCPs are Pacific lamprey and resident
trout species (including bull trout) that occupy the
same habitats as the Plan species. However, there
are no specific provisions for enhancing or
protecting these species under the HCPs.

In addition to the resident fish that typically occur in
the tributaries, there are no provisionsin the HCPs
to enhance or protect fish species that typicaly
occur in the reservoir aress

Terrestrial wildlife species that use riparian,
wetland, and floodplain habitats are expected to
benefit from implementation of aquatic habitat
improvements in the tributaries. These
improvements should increase their food supply,
cover, and overall habitat area.

S.5.3.10 Monitoring and Evaluation

All three HCPs propose monitoring and evaluation
of on-site measures to determine if the 95 percent
juvenile dam passage surviva standard and 91
percent project surviva standard have been
achieved. In addition, monitoring and evaluation of
tributary habitat improvements funded by the Plan
Species Account and the number of fish produced
by the hatchery program would aso be monitored.

S.5.3.11 Project Cumulative Effects

The PUDs would notify and consder comments
from the signatory parties regarding land use permit
applications on project-owned lands. The PUDs
would also notify applicants seeking permits to use
or occupy project lands or water that such use or
occupancy may result in an incidenta take of
species listed under the Endangered Species Act.

S.5.3.12 Costs and Funding

Funding of all on-site measures, including studies
necessary to evauate and monitor the effectiveness
of those measures, would be provided directly by
the PUDs from power sale revenues. Itis
anticipated that bonds secured by those revenues
would be issued for mgor capital costs, such as
bypass construction. Money for the Plan Species
Account would also come from project revenues,
with theinitial contribution possibly obtained from
abond issue.

S.5.3.13 Issuance of the Incidental Take

Permit

According to Section 10 (8)(2)(B) of the
Endangered Species Act, after the HCPs undergo
public review and comment, Section 10 incidental
take permits may be issued if the agency finds that:

P any takings would be incidental;
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P the PUDswould, to the maximum extent
practicable, minimize and mitigate the impacts
of such takings;

P the PUDswould ensure adequate funding of the
HCPs,

P any takings would not appreciably reduce the
likelihood of the survival and recovery of the
speciesin the wild; and

P that other measures required by the agency
through its biological opinion would be met.

S.3.5.14 Clarification of HCP Issues

The HCPs were provided to NMFS in 1998 at
which time some of the preliminary provisions were
implemented pending Endangered Species Act and
NEPA reviews. For example, since 1998, the PUDs
have had ultimate decision on pursuit and
implementation of toolsto achieve the juvenile dam
passage surviva standard. Asaresult, Phasel
should be completed by 2003. For Douglas County
PUD, evauation to determine whether standards
have been achieved at the Wells Dam occurred
during Phase|. For the Chelan County PUD, the
evauation period will likely follow Phase | for the
Rocky Reach and Rock Idand dams. Severa
inconsistencies have resulted from this phased
implementation approach, and a number of
technical issues have arisen during the initial
implementation efforts. The following sections
attempt to clarify these inconsistencies and issues.
The terms of the HCPs are expected to be modified
as necessary to reflect these clarifications.

Term of the HCPs

Phase | would continue through 2003, athough the
50-year term of the HCPs would not begin until the
incidental take permits are issued. Based on the
current schedule, the terms of the HCPs should be
from April 2002 through March 2052. Paymentsto
the Plan Species Account would be initiated when
the incidental take permits are issued, and adjusted
for inflation from 1998.

Transition Period

Because measures common to Phase 1 of the HCPs
have been conditionally implemented by the PUDs
(even though the HCPs have not been agreed to by
al parties at this time), the PUDs have had the
ultimate authority on pursuit and implementation of
specific bypass measures since 1998. However, the
existing FERC license articles, settlement
agreements and stipulations remain in effect to
address dispute resolution proceedings, spill
volumes, and hatchery compensation levels.
Components of the HCPs that address each of these
issues would not be implemented until the
agreements have been ratified. In order to address
ongoing Endangered Species Act issues, FERC and
NMFS have been consulting over interim protection
plans that would remain in affect until April 2002,
or until the HCPs are ratified (whichever comes
first). If the agreements have not been ratified by
April 2002, FERC would be required to reinitiate
consultation with NMFS under Section 7 of the
Endangered Species Act at which time additional
measures may be required.

Verification of Standards

In order to determine if the HCPs survival standards
are being met, specific biologica and statistical
standards have been established in the HCPs. These
standards apply to all of the evaluations to be
conducted. Because the available technology is not
sufficient to adequately conduct al of the
evauations proposed in the HCPs for each of the
Plan species, representative survival studies would
be conducted for yearling chinook salmon and
steelhead. Indirect methods of measuring
compliance would be developed for each of the
remaining plan species. The resultswould be
utilized to support decisions made under Phase | of
the HCPs and efforts to determine more direct
compliance with the standards for all species would
continue during phases I and I11. Survival studies
of yearling chinook salmon and steelhead were
initiated at the Wells Project in 1998 and will be
initiated at the Rocky Reach and Rock Idand
projects by no later than 2003. Initia verification of
the 95 percent juvenile dam passage survival
standard is expected to take 3 years.
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Currently, the 95 percent juvenile dam passage
survival standard cannot be verified for subyearling
chinook (summer/fall chinook) or for sockeye
salmon and the 91 percent total project survivad
standard (which includes the survival of the adult
life stages) cannot be verified for any of the Plan
species. Thereis currently no methodology that all
parties support for determining the surviva of adult
fish through the projects. Therefore, information
pertaining to the juvenile life stages and compliance
with the juvenile dam passage survival standards
will be the basis for determining if the standards
have been met.

The HCPs provide a mechanism for future
verification of the 91 percent total project survival
standards for each of the Plan species, asthe
appropriate technology is developed and supported
by the Coordinating Committees.

Wells Project
Because the Wells Project has an existing bypass

system, juvenile surviva studies were initiated
before the end of the Phase | time frame. Douglas
County PUD conducted juvenile survival studiesin
1998 using yearling chinook salmon, and in 1999
and 2000 using yearling steelhead. Although not
required under Phase | of the HCP, it is anticipated
that afourth year of juvenile surviva studies will be
conducted in 2001, using yearling chinook salmon.
Additionally, the Douglas County PUD conducted 3
years of fish passage efficiency evauations (an
estimate of the number of juvenile fish bypassing
the project through the surface bypass system) for
the Wells project bypass system. These studies
indicated that 92 percent of the spring-run migrants
(yearling chinook, steelhead, and sockeye) and 96
percent of the summer-run migrants (summer/fall
chinook) use the bypass system. Based on the best
estimate of turbine and bypass survival (91.2 and 98
percent, respectively), spring-run migrants are
expected to have ajuvenile dam passage survival
rate of 97.5 percent and summer-run migrants are
expected to have a 97.7 percent juvenile dam
passage survival rate.

The determination of whether the Wells project is
meeting the HCP survival standards will initialy be
based upon the results of the project survival studies
conducted for yearling chinook salmon and
steelhead, and an indirect assessment of juvenile
surviva for each of the remaining Plan species.
Throughout the term of the HCP, the 95 percent
juvenile dam passage surviva standard and the 91
percent total project survival standard would be re-
evaluated from time to time as determined
necessary by the Coordinating Committee. Itis
anticipated that, as technology is devel oped;
sockeye and subyearling chinook salmon, aswell as
adult salmon, and steelhead survival studies would
be conducted.

Funding for the Tributary Conservation Plan for the
Wélls project istied directly to the survival
standards. If it is determined that the Wells total
project survival standard is equal to or more than 95
percent, Douglas County PUD’s contribution to the
tributary fund will be one-haf of the expected
contribution. If the total project surviva standard is
determined to fall below 95 percent, Douglas
County PUD will contribute prospectively, for the
remaining time of the HCP, the equivalent of afull
2 percent credit to the tributary fund. Until the
Coordinating Committee develops methodol ogies to
evaluate the adult project passage surviva
component of the total project survival standard, the
results of the juvenile survival studies (including
both the direct and indirect effects of dam and
reservoir related survival) will singularly determine
Douglas County PUD’ s contribution to the Plan
Species Account. Therefore, if 95 percent juvenile
project surviva is met, the fund will be one-half of
the expected contribution.

Rocky Reach Project

The Chelan County PUD is developing a surface
bypass collector system for the Rocky Reach
project. At the conclusion of Phasel, or earlier if
the Coordinating Committee concurs, Chelan
County PUD will initiate 3 years of survival studies
for yearling chinook salmon and steelhead to verify
that the 95 percent juvenile dam passage survival
standard is being met. Asisthe case with the Wells
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Project, the best available information will be used
to determine whether the juvenile dam passage
survival standard has been met for each of the
remaining Plan species (e.g., surviva information
from surrogate species combined with
measurements of fish passage through non turbine
routes). Throughout the term of the HCP, the 95
percent juvenile dam passage surviva standard and
the 91 percent total project survival standard will be
re-evaluated from time to time as determined
necessary by the Coordinating Committee.

Rock Island Project

Spill is currently the preferred juvenile bypass
measure at Rock 1dand Dam. At the end of Phasel
(or earlier if the Coordinating Committee concurs)
Chelan County PUD will initiate 3 years of survival
studies for yearling chinook salmon and steelhead to
verify that the 95 percent juvenile dam passage
surviva standard is being met. Asisthe case with
the Wells and Rocky Reach projects, the best
available information will be used to determine
whether the juvenile dam passage survival standard
has been met for each of the remaining Plan species
(e.g., survival information from surrogate species
combined with measurements of fish passage
through non turbine routes). Throughout the term
of the HCP, the 95 percent juvenile dam passage
survival standard and the 91 percent project surviva
standard will be re-evaluated from time to time as
determined necessary by the Coordinating
Committee.

Compensation for Unavoidable Project
Mortality

During the development of this EIS, certain sections
of the HCPs required clarification to allow for
accurate analysis of the potential affects of the
actions on Endangered Species Act-listed species
and on other natural resources. Most of the
clarifications related specifically to modification of
the standards to ensure no net impact. It should be
noted that HCP surviva standards are fixed and
compensation will not vary if the standards are not
being met. Hatchery compensation would not be
increased to 9 percent; for example, if dam passage
surviva isonly 93 percent for a given species. The

2 percent shortcoming in the juvenile dam passage
survival standard would be addressed through
improvements in dam passage survival. Likewise,
if the 7 percent hatchery compensation level is not
met due to NMFS Endangered Species Act
concerns, neither the dam passage surviva standard,
the project survival standard, nor the habitat
compensation standard would be adjusted.

Hatchery Compensation Plan Issue

During the development of the HCPs, NMFS
determined that the 7 percent hatchery
compensation levels may adversely affect wild
salmon populations under certain conditions. For
example, it may be necessary to use adult salmon
and steelhead that are not adapted to the local
habitat conditionsin order to produce enough
juvenile fish to meet the 7 percent compensation
level. In order to ensure that these compensation
levels do not affect the long-term hedlth of the wild
populations, al fish produced under this program
must be from local stocks. Therefore, until the
specific details of the compensation programs are
developed, including identification of appropriate
broodstock, maximum percentages of the wild
populations that can be trapped for broodstock, and
the total number of fish produced through artificial
means, NMFS can not guarantee that the 7 percent
compensation level will satisfy Endangered Species
Act requirements and no net impact would not be
achieved.

Although severa of the affected Columbia basin
treaty Tribes made significant comments during the
scoping process associated with this EIS, amajor
concern was NMFS' reluctance to guarantee the 7
percent compensation levels. These levelswere a
key component of achieving and maintaining no net
impact and a crucial portion of tribal consideration
for the HCPs. Without a guarantee from NMFS that
the 7 percent compensation levels would be
attained, the Tribes will not endorse the HCPs.

S.5.3.15 Recent HCP Revisions

On June 1, 2000, the USFWS and NMFS published
afina addendum to the Handbook for Habitat
Conservation Planning and Incidental Take
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Permitting Process. This addendum, which isaso
known as the five-point policy guidance, provides
clarifying direction on five issues brought forth
from recent HCPs implemented throughout the
United States. Described below is how the
applicant HCPs meet the HCP addendum.

Biological Goals and Objectives

The addendum recommends that biological goas
and objectives be incorporated in HCPs. These
goas may be either habitat or species based.
Species-based goals are expressed in terms specific
to individuals or populations of that species. The
performance standards identified in Section S.5.3.5
represent the biological goas and objectives for the
HCPs (i.e., the HCP standards). These standards
require specific survival goals based on the
population passing through each project. In
addition, incidental mortality is mitigated through
hatchery production and habitat improvements to
achieve an overdl no net impact standard.

Adaptive Management

The use of an adaptive management strategy is
recommended to: (1) identify the uncertainties
related to quantifying the achievement of goas and
objectives of the HCPs as well as the questions that
need to be addressed to resolve these uncertainties,
(2) develop dternative strategies and determine
which experimental strategies to implement; (3)
integrate a monitoring program that is able to detect
the necessary information for strategy evaluation,
and (4) incorporate feedback loops that link
implementation and monitoring to a decision-
making process that results in appropriate changes
in management. Adaptive management would be

incorporated into the HCP monitoring programs that
provide the feedback necessary to determine the
effectiveness of various approaches being
implemented to increase fish survival. Throughout
the term of the HCP, what is learned would be used
to adjust conservation measures.

Monitoring

HCP handbook guidance on monitoring
recommends that the monitoring program reflect the
measurable biological standards and objectives.

The monitoring programs devel oped under the
HCPs are two-fold: (1) to confirm fish surviva
through the dams, and (2) eval uate the effectiveness
of on-site mitigation measures implemented to
improve fish survival.

Permit Duration

Factors to be evaluated when determining permit
duration include the time line of the proposed
activities and the expected positive and negative
effects on covered species associated with the
proposed duration. The HCP terms generally
compliment the term of a project operating license,
but more importantly reflect a desire to provide
long-term protection assurances for the Plan species
that also account for oceanic condition changes that
may occur over alonger period of time.

Public Participation

The HCP handbook amendment recommends a 90-
day public comment period for large-scale, regional,
or complex HCPs. The public review period for the
WEélls, Rocky Reach, and Rock Idand HCPs will
occur over a 90-day period.

S.6 ACTIONS COMMON TO ALL ALTERNATIVES

Only those project operations that affect fish
passage would be atered, if necessary, to assist in

As areault, the key factors influencing fish passage
have dready been identified. Project operations that

increasing the overall salmon and steelhead survival  are included under dl of the aternatives are:

rates. Studies to evaluate and improve fish passage

have been ongoing since the dams were constructed.
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fishways,
fishladders,

fish bypass,
turbine operations,
predator removal,
hatcheries, and

il
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The four tributaries where funds for the Plan
Species Account would be directed under the HCP
(Wenatchee, Entiat, Methow, and Okanogan) have

S.7 ALTERNATIVE COMPARISON

Because each of the aternatives strive to improve
fish survival at the dams, environmentd differences
among the alternatives at the project sSite are
somewhat less significant than the procedura
differences between Endangered Species Act
Section 7 consultations (Alternative 2) and Section
10 permit processes (Alternative 3) as shown in
Table S-2 and described below.

The most significant differences among the
alternatives are the scope of the species covered, the
statutory obligations covered, the parties that
support each aternatives, and the speed at which
each alternative could be implemented. Alternative
1, current FERC license requirements, addresses dl
species but may or may not address the additional
requirements of the Endangered Species Act.
Alternative 2 creates along-term protection plan
between FERC and NMFS only for listed upper
Columbia River steelhead and spring-run chinook
salmon and requires a new consultation at the time
each project isre-licensed. Measures under
Alternative 2 are not currently supported by FERC
or the licensees, which may lead to adelay in
implementing actions. Alternative 3, the HCPs, are
long-term settlements of salmon and steelhead
issues at each project under the current license and
at relicensing. The settlements cover statutory
obligations in addition to the ESA, and apply to any
party that signs the HCP agreements. The HCPs
wereinitialy developed by the PUDs aong with
NMFS, FERC; USFWS; the Y akama, Colville, and

threatened (bull trout) and endangered (spring-run
chinook and steelhead) species. Numerous efforts
are being, or will be, implemented to improve fish
survival and breeding opportunitiesin the streams
that are unrelated to the operation of the Wells,
Rocky Reach, and Rock Idland dams or the HCPs.
These improvement activities would continue under
all dternatives.

Umatilla Tribes; American Rivers, Inc.; and each
project’ s wholesale power purchasers.

Table S-2 compares the dternatives, and the text in
Sections S.7.1 through S.7.6 below describes the
major differences between the aternatives. Note
that the following information is not intended to
identify every possible scenario that may result
under each aternative, only to address the major
procedural differencesin the alternatives, and to
highlight some of the fundamental protection
differences.

S.7.1 AFFECTED SPECIES

S.7.1.1 Alternative 1 (No Action)

Protection for the listed and non-listed anadromous
salmonid species would be provided through the
existing FERC licenses (and future relicensing
procedures). Existing measures however, may not
prevent the extinction of listed species. Additional
Federa laws, primarily the Federal Power Act,
could be utilized to seek protection, mitigation, and
enhancement measures for steelhead, spring-run
chinook salmon, summer/fall chinook salmon, and
sockeye salmon during project relicensings and
through license re-opener clauses.
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TABLE S-2. ALTERNATIVE COMPARISON
ACTION ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3
Endangered Species Act None Section 7 (a)(2) Section 10 (a)(2)

Compliance

Duration of each
Alternative

Species Covered

Protection
Measures

Performance
Standards

Project Lead for
Identifying and
Implementing Protection
Measures

Location of Fish
Protection
Measures

No Surprises Policy

Continued Studies to
Assess Survival

Not applicable

Anadromous fish in general

Limited spill and bypass measures, continued
operation of adult fishways

Currently based on fish passage efficiency for
specific measures (no project or species level
standards)

FERC

Area of project including reservoir, dam
structures, tailrace, and hatcheries

Not applicable

Yes for Wells, but only to verify fish passage
measures at Rock Island and Rocky Reach

Current license term, modified as needed
based on new information — consultation
reinitiated at relicensing

Upper Columbia spring-run chinook
Upper Columbia steelhead (Permit species)

Additional project operational and structural
modifications for listed species only and habitat
improvements if necessary to prevent the
extinction of listed species

The species’ persistence, as listed or as a
recovery unit, beyond the conditions leading to
its endangerment, with sufficient resilience to
allow for the potential recovery from
endangerment

FERC in consultation with NMFS

Area of project including reservoir, dam
structures, tailrace, and hatcheries. Tributary
improvements may be proposed if necessary to
prevent the extinction of listed species

Not applicable

Yes

50 years subject to withdrawal and termination
provisions

Spring-run, summer and fall chinook, summer
steelhead, sockeye salmon, and coho salmon
(Plan species)

Additional project operational and structural
modifications for all Plan species and
immediate implementation of habitat
improvement measures

No Net Impact - 91% overall fish passage
survival (juvenile and adult) with an
independent standard of 95% juvenile survival
through the forebay, dam and tailrace.
Compensation to obtain no net impact also
includes 7% to hatchery programs and 2% to
tributary programs

HCP Coordinating Committees

Area of project including reservoir, dam
structures, tailrace, and hatcheries and
additionally includes Wenatchee, Entiat,
Methow, and Okanogan rivers and tributaries,
as well as associated hatcheries and
agreement on the habitat improvement
process

Applicable

Yes
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TABLE S-2.

ACTION

ALTERNATIVE COMPARISON (CONTINUED)

ALTERNATIVE 1

ALTERNATIVE 2

ALTERNATIVE 3

Monitoring Following
Statement/Permit
Issuance

Future Provisions for
Other Aquatic Species

Hatchery Compensation

Tributary Improvements

Limited

Would occur under relicensing or under
existing license reopener clauses

Continued hatchery funding at present level,
for inundation compensation levels and
ongoing unavoidable losses (hatchery
compensation can be adjusted for Wells base
on actual losses)

No PUD-funded improvements

On-Site Protection Measures

Wells

Adult Passage: Continue operation and
maintenance of adult fishways, evaluate and
improve fishway operations, conduct modeling
and develop solutions for adult fish passage
problems, use spillway flow configurations to
optimize adult fishway attraction flows

Juvenile Passage: Evaluate and control total
dissolved gas, continue predator control
program. Operate surface bypass system 24-
hours/day to achieve 70-80% FPE

As needed to ensure effectiveness of
measures and status of listed species

Same as Alternative 1

Significant throughout the term of the
agreement for all Plan species

Same as Alternative 1

Same as Alternative 1, although may be refined Continued hatchery funding for inundation

based on effects to listed species

Potentially, if necessary to prevent the
extinction of listed species (implemented in lieu
of non-power measures)

Adult Passage: Same as Alternative 1 or as
needed to prevent the extinction of listed
species

Juvenile Passage: In addition to measures in
Alternative 1: Operate turbines at peak
efficiency ratings, operate surface bypass

compensation levels. Hatchery funding for
ongoing unavoidable losses would be set to
achieve 7 percent compensation levels,
unless reduced to prevent jeopardy to listed
species

PUD contributions to the Plan Species
Account would pay for projects that improve
salmon and steelhead habitat in the
Wenatchee, Entiat, Methow, and Okanogan
river basins, as well as the Mid-Columbia
River mainstem. Monetary amount is
specified in the HCPs

Adult Passage: Meet 91% overall survival
standards (including juvenile and adults) for all
Plan species

Juvenile Passage: Meet 95% dam passage
survival for all Plan species by increasing
effectiveness of juvenile bypass system, spill

system 24 hours/day for 95% of juvenile spring- gates, predator control, and turbine usage.
run chinook and steelhead migrations, increase Applicant has opportunity of selecting options

spill as needed to prevent the extinction of
listed species

that, when combined, meet survival standards
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TABLES-2. ALTERNATIVE COMPARISON (CONTINUED)

ACTION

ALTERNATIVE 1

ALTERNATIVE 2

ALTERNATIVE 3

Rocky Reach

Rock Island

Dispute Resolution

Adult Passage: Continue to operate and
maintain adult fishladders

Juvenile Passage: Spill 15% of daily river flow
for up to 30 days during spring migration period
and 10% for 34 days during the summer
migration, evaluate and construct a permanent
bypass system and replace old turbine runners

Adult Passage: Continue to operate and
maintain adult fishladders

Juvenile Passage: Provide spill as requested
by fish agencies and Tribes through the a Fish
Conservation Account

Disputes resolved by FERC and/or in court

Adult Passage: Continue operation and
maintenance of adult fishways, evaluate and
improve fishway operations, conduct modeling
and develop solutions for adult fish passage
problems, use spillway flow configurations to
optimize adult fishway attraction flows

Juvenile Passage: In addition to measures
identified in Alternative 1, increase spill as
necessary to prevent the extinction of listed
species

Adult Passage: Same as for Rocky Reach
(above)

Juvenile Passage: In addition to measures
identified in Alternative 1, increase spill as
necessary to prevent the extinction of listed
species, enhance spillway passage efficiency,
preferentially use Powerhouse 2 turbines, and
minimize use of Nagler turbines

Disputes are resolved by NMFS, FERC and/or
in court

Other measures as required by NMFS to
ensure protection and recovery of the listed
species

Adult Passage: Same as Wells (above)

Juvenile Passage: Same as Wells (above)

Adult Passage: Same as Wells (above)

Juvenile Passage: Same as Wells (above)

Disputes resolved by mediation and binding
arbitration, and includes expedited dispute
resolution procedures to resolve some
disputes within 30 days




S.7.1.2 Alternative 2

Authorities afforded to NMFS under the
Endangered Species Act would apply to upper
Columbia River steelhead, upper Columbia River
gpring-run chinook salmon, and Mid-Columbia
River steelhead. Protection, mitigation, and
enhancement measures for summer/fal chinook and
sockeye salmon would be addressed asin
Alternative 1.

S.7.1.3 Alternative 3

The HCP applies to: upper Columbia River
steelhead, upper Columbia River spring-run
chinook salmon, sockeye salmon, summer/fall
chinook salmon, and coho salmon (athough the
wild population of coho salmon has been extirpated
from the action area, the HCPs provide measures to
protect reintroduced populations). Although the
impacts to Mid-Columbia River steelhead are likely
limited to water quality issues, this speciesis not
specifically addressed in the HCP agreements.

S.7.2 PROCEDURAL DIFFERENCES

S.7.2.1 Alternative 1 (No Action)

Provisions of this alternative would be implemented
through FERC proceedings, which currently include
use of Coordinating Committees. The committees
consist of members representing fishery agencies,
Tribes, and PUDs. The protection measures
implemented through this process require
unanimous consent of all parties. This can, and has
resulted in contested proceedings and legal debates
among the parties that have significantly delayed
implementation of fish protection measures. This
alternative does not provide direct protection for
listed species, and therefore may not necessarily
satisfy Endangered Species Act requirements.

S.7.2.2 Alternative 2

Under Alternative 2 (Endangered Species Act
Section 7 consultations for listed species), NMFS
has the lega authority to determine the actions
necessary to ensure the survival and recovery of
listed species. Thisincludes:

P determining the most appropriate measures to
be taken at each project,

P determining the necessary level of surviva at
each project,

P determining the most appropriate data to be
consdered when evaluating survival,

P and modifying the measures as needed if species
continue to decline.

The FERC, as the action agency, must comply with
these actions in order to be exempt from the take
prohibitions as described under Section 9 of the
Endangered Species Act. Under Section 7, NMFS
has alegal responsibility to provide the benefit of
the doubt to listed species with respect to gapsin the
information base.

If FERC or the PUDs disagree with NMFS
decisions under this process, lengthy legal
proceedings may ensue. During these proceedings,
measures in addition to those aready included in the
FERC-issued operating licenses and settlement
agreements are not likely to be implemented.

Species not listed under the Endangered Species Act
would be addressed asin Alternative 1.

S.7.2.3 Alternative 3

According to provisions in the HCPs, the authority
to determine the appropriate protection measures for
all of the Plan species, including the Endangered
Species Act-listed species, fundamentally shifts
away from NMFS under Alternative 3 (HCPs) once
the incidental take permit has been issued. During
Phase | of the HCPs, the PUDs would have the

ElSfor the Wells, Rocky Reach, and
Rock Island HCPs
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ultimate authority to determine the measures
necessary to achieve the survival standards. During
Phase 11, a Coordinating Committee (comprised of
the PUD responsible for the HCP, NMFS, and each
of the signatories to the agreement) jointly decides
on the appropriate measures. 1f the Coordinating
Committee cannot reach consensus, the PUDs may
continue to determine the appropriate measures
unless the matter is addressed through the dispute
resol ution process.

The party bringing an issue to dispute resolution
must prove its case by a preponderance of the
evidence. Thereisno requirement to provide the
benefit of the doubt to the species of concern with
respect to gaps in the information base and NMFS
has no authority to determine what constitutes the
best available information to be utilized in support
of any decisons. The dispute resolution processis
limited to under five months, ensuring that lengthy
legal disputes would not occur, and decisions
reached through the dispute resolution process are
binding. Asaresult, specific measures are likely to
be implemented more expeditioudy than could be
expected under Alternative 2. If the standards are
achieved by 2003, they would be maintained by the
PUDs throughout the term of the agreement.

Because the HCPs set out certain actions,
responsibilities, and duties to be carried out by the
PUDs, each of the signatories to the agreements
agrees not to indtitute any action under the
Endangered Species Act, the Federal Power Act, the
Fish and Wildlife Coordination Act, or the Pacific
Northwest Electric Power Planning Conservation
Act. Inaddition, NMFS' no surprises policy (which
ensures the PUDs that NMFS would not request
additional measures during the term of this
agreement) would be in effect.

S.7.3 TIME FRAME

S.7.3.1 Alternative 1 (No Action)

Fish protection measures included in this dternative
would occur throughout the term of the FERC-

Issued operating licenses. They may not, however,
represent sufficient protection for Endangered
Species Act-listed species. In any case, project
operations would continue as occurs presently
regardless of future listings or delisting. FERC
license periods are typically 30 to 50 years,
although the three Wells, Rocky Reach, and Rock
Idand projects would be relicensed over the next 29
years. Additiona fish protection measures would
likely be implemented during relicensing.

S.7.3.2 Alternative 2

Specific measures required for Endangered Species
Act-listed species would be in effect throughout the
term of the FERC-issued operating licenses or until
the species status warranted delisting. FERC would
be required to reconsult under Section 7 of the
Endangered Species Act prior to issuing any new
project operating licenses or amendments (measures
initiated under the Federal Power Act for unlisted
species would be in effect through the FERC license
period [typicaly 30 to 50 years]). Section 7
consultation would be reinitiated, and additional
measures potentialy required, as new information is
developed under the research and monitoring
programs.

S.7.3.3 Alternative 3

The HCPs would be in effect for a 50-year period
beginning with the date that the agreements are
legally ratified by each of the signatories (currently
expected to be April 2002 through March 2052).

S.7.4 GOALS AND OBJECTIVES

S.7.4.1 Alternative 1 (No Action)

This aternative may not provide specific provisons
to ensure the continued existence or recovery of
Endangered Species Act-listed fish species.
Protection measures would continue to be
implemented in accordance with existing FERC
license articles and settlement agreements. Goals
and objectives tend to be specific for each measure
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a each dam (i.e., no project or species level
standards).

S.7.4.2 Alternative 2

The Endangered Species Act Section 7 processis
specifically intended to ensure the continued
existence of listed species with an adequate
potentia for recovery. The manner in which the
projects are operated is based upon a biological
opinion issued by NMFSto FERC, and a FERC
order issued to the PUDs.

S.7.4.3 Alternative 3

The HCPs guarantee 100 percent no net impact for
all of the Plan species.

S.7.5 ADDITIONAL MEASURES

S.7.5.1 Alternative 1 (No Action)

This aternative does not provide a procedure to
force implementation of mitigation measures
beyond the project’ s boundaries (i.e., tributary
habitat improvements). Under Alternative 1,
hatchery supplementation is addressed through the
existing settlement agreements between FERC and
the PUDs, the existing license articles, or through
the relicensing procedures.

S.8 DECISION TO BE MADE

The proposed action (Alternative 3) isthe preferred
alternative by the project proponents (Douglas
County and Chelan County PUDs). NMFS will
select the Federal agency’s preferred dternativein a
Record of Decision (ROD) that will be issued by
NMFS after the completion of this EIS and
following the subsequent public review and
comment period. There are severa key steps that

S.7.5.2 Alternative 2

The Endangered Species Act Section 7 process
typically does not address off site mitigation (i.e.,
habitat improvement) that has not been affected by
the proposed action. However, NMFS would likely
propose offgite actions prior to investigating any
non-power measures, if protection measures
implemented at the projects have been fully utilized
and the species continue to decline. Under
Alternative 2, supplementation is addressed through
the existing settlement agreements between FERC
and the PUDs or during relicensing. If NMFS
determines that the current hatchery production
levels will compromise the genetic integrity of wild
fish, the production levels would be reduced.

S.7.5.3 Alternative 3

The HCPs include a funding process for the
protection and restoration of Plan species’ habitat
within the Columbia River watershed (from the
Chief Joseph Project tailrace to the Rock Idand
Project tailrace) and in the Okanogan, Methow,
Entiat, and Wenatchee River watersheds. In
addition, hatchery compensation plans guarantee
funding and capacity to meet the 7 percent
compensation level necessary to achieve no net

impact.

S.7.6 OTHER ENVIRONMENTAL MEASURES

Table S-3 provides a summary comparison of how
the proposed fish protection measures affect other
environmenta resources in the project area.

NMFS must aso take before deciding on the
applicants request for a Section 10 incidental take
permit. The actions by NMFS will be guided by
both the Endangered Species Act and NEPA
requirements. The magjor NEPA-related issues that
NMFS must consider in making its decision are:

P Wasthe environmenta review process
adequate?
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P Werethe impacts adequately discussed, and will
significant adverse impacts be mitigated?

P Wereal reasonable and appropriate alternatives
to the proposed action considered?

P Arethere sgnificant unavoidable adverse
impacts?

P  What were the values that were considered, and
what is the basis for the decison?

P Arethere any outstanding unresolved issue?

P Will the proposed action result in the
irrevocable commitment of Federal resources?

The major Endangered Species Act issues that
NMFS must consider are related to the overall
protection and recovery of the salmon and steelhead
gpecies that would be covered by the incidental take
permit. To document its analysis and decision
making, NMFS will prepare abiological opinion to
determine if the implementation of the HCPs is
likely to jeopardize the continued existence of listed
speciesthat are likely to occur in the Plan area. The
andysis by NMFS will involve:

P defining the species-level biological
requirements,

P evauating the species status with respect to the
species-level biologica requirements,

P determining the biological requirements within
the proposed action area,

P determining the status of the species within the
action ares,

P determining the factors affecting the species
environment within the action area,

P determining the effects of the proposed action
on species-level biologica requirements,

P evauating the cumulative effects associated
with the proposed action,

P identifying critical habitat for the species,

P determining whether the species can be
expected to survive with an adequate potential
for recovery under the proposed action, and

P identifying reasonable aternatives to the
proposed action if it is likely to jeopardize listed
Species.

If the NMFS' biological opinion finds that the
proposed actions are not likely to jeopardize the
continued existence of the listed species and not
likely to result in the destruction or adverse
modification of critical habitat, the permits can be
approved. Any additional measures that NMFS
deems necessary for the permit would be detailed in
the biological opinion. The ROD can include the
decision on the EIS, concurrent with the notice of
the biological opinion and the notice of permit
approva. It will certify the adequacy of the HCPs
environmental review process, and it will
incorporate the requirements of the permit,
including the requirements in the biological opinion
and the mitigation commitments of the applicants.

It will dso include asummary of the responsesto
comments on the EIS.

Alternatively, if incidental take permits are not
authorized under Section 10 (a)(1)(B) of the
Endangered Species Act, the FERC may seek
coverage from Section 9 take prohibitions through
consultation with NMFS or the PUDs may
challenge NMFS' decision or file new Section 10
permit applications.

ElSfor the Wells, Rocky Reach, and
Rock Island HCPs
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TABLE S-3.

ALTERNATIVE 1

ENVIRONMENTAL COMPARISONS OF THE ALTERNATIVES (PAGE 1 OF 8)

ALTERNATIVE 2

ALTERNATIVE 3

Land Features, Geology, and Soils

Project Area Soils

Reservoir Erosion and
Sedimentation

Tributary Channel and
Watershed Conditions

Columbia River
System

Same as existing conditions

Same as existing conditions

Geologic conditions conducive to fish habitat
are expected to improve from independent
local and State funded fish habitat
enhancement projects

Same as existing conditions

Same as Alternative 1. If reservoir drawdown
occurs, river cross sectional areas would
decrease to the original size of reservoirs

Same as Alternative 1. If reservoir drawdown
occurs, erosion and reservoir turbidity would
initially increase over the short term and
damage aquatic habitat conditions with the
greatest damage occurring the first 4 to 7
years. Turbidity would decrease over time
and habitat conditions would improve

Same as Alternative 1. If reservoir drawdown
occurs, tributary channel mouths would erode
each year, over the first 7 years

Same as Alternative 1. If reservoir drawdown
occurs, increased sediment and turbidity over
the short term

Fisheries Resources: Threatened and Endangered Species (spring-run chinook, steelhead, and bull trout)

Juvenile
Migration/Survival
Standards

Project specific standards, no specific
protection measures for threatened or
endangered species

Wells Dam: Provide a non-turbine passage
route (juvenile bypass system) to pass at

least 80% of spring-run outmigrants and 70%

of summer outmigrants

Rocky Reach Dam: Provide safe (less than
2 percent mortality) non-turbine passage
route (juvenile bypass or spillway passage)
for 80% of juvenile migrants over 90% of the
migration period

As required to recover the listed species

Same as Alternative 2

Same as Alternative 2

Same as Alternative 2 with additional
improvements to stream geomorphic
conditions through the PUD-funded
programs

Same as Alternative 2

No Net Impact - 91% overall fish
passage survival (juvenile and adult)
with an independent standard of 95%
juvenile survival through the forebay,
dam and tailrace. Compensation to
obtain no netimpact also includes 7%
to hatchery programs and 2% to
tributary programs
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TABLE S-3. ENVIRONMENTAL COMPARISONS OF THE ALTERNATIVES (PAGE 2 OF 8)
ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3
Juvenile Rock Island Dam: Fund an account to
Migration/Survival purchase spill at the requested by fish
Standards agencies and Tribes to an annual revenue

(continued)

Adult Migration/
Survival Standards

Hatchery Production

Tributary Habitat
Improvements

Monitoring

Drawdown

loss of $2.05 million

Maintain and operate fishladders according
to criteria established by the fishery
agencies

Hatchery for initial loss of habitat when
dams were constructed would continue
over the long term. Hatchery funding for
unavoidable continuing losses from fish
passage would be refined and based on
ongoing survival studies.

Habitat improvements would occur through
the implementation of non-PUD funded
projects through Federal, State and local
agency funding

At Wells, run timing and system efficiency
monitoring would occur. At Rocky Reach
and Rock Island, only monitoring to ensure
facility modifications are achieving criteria
identified in license articles, settlements,
and stipulations

Drawdown can not be required under
existing licenses

As required to recover the listed species

Same as Alternative 1, provided there are
no impacts to listed species

Same as Alternative 1, although programs
may be proposed in lieu of non-power
measures if necessary to prevent the
extinction of listed species

Survival studies for Endangered Species
Act- listed juveniles and adults, total
dissolved gas monitoring, facility
evaluations and modifications

Drawdown is expected to increase survival
rates of migrating juvenile fish over the
long-term. However, lower water levels
could initially increase predator density and
predator/prey encounters. Over the short
term, drawdown would decrease water
quality, fish habitat, and foraging
opportunities; and likely affect survival
rates. Only an option at relicensing

No Net Impact - 91% overall fish passage
survival (juvenile and adult) with an
independent standard of 95% juvenile survival
through the forebay, dam and tailrace.
Compensation to obtain No Net Impact also
includes 7% to hatchery programs and 2% to
tributary programs

Same as Alternative 1, except the production
levels would be based on compensating for
7% of unavoidable project passage mortality.
Exact amounts of fish produced are based
upon the actual numbers of returning adults.
Hatchery production would not be less than
that specified to address project inundation

Same as Alternative 1 and additional funding
provided through the HCPs to compensate for
2% of the unavoidable project mortality

Studies necessary to ensure standards are
being met for all species during phase |,
periodic monitoring to ensure standards
continue to be met during phase llI

Same as Alternative 2, although could be
implemented by the PUDs anytime during the
term of the agreement
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TABLE S-3. ENVIRONMENTAL COMPARISONS OF THE ALTERNATIVES (PAGE 3 OF 8)
ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3
Bull trout Bull trout could benefit from dam protection Same as Alternative 1 Same as Alternative 1

QAR RESULTS

measures and tributary habitat improvements
but no studies have been conducted to date
to confirm effects of existing project
operations

Based on run reconstructions from the late
1970s through the mid 1990s, the return rates
for upper Columbia River spring-run chinook
salmon have been trending down at a loss
rate of 5 to 10 percent per year. Although
complicated by hatchery influences, wild
steelhead return rates on the Wenatchee and
Entiat Rivers are comparable to those
identified for spring-run chinook salmon, but
are trending downward at a faster rate on the
Methow

Although maximizing survival at each of the
PUD dams will increase the return rates of
spring-run chinook salmon and steelhead,
populations will continue to decline without
reductions in non-hydro system related
impacts, although at a slower rate than
Alternative 1. Under the best case scenario,
(i.e., maximizing survival through the hydro
system [to levels at or above those defined in
the HCPs] with high survival during the ocean
life stages of salmon and steelhead) the risk
of extinction would be reduced to acceptable
levels

Fisheries Resources: Other Plan Species (summer and fall chinook sockeye, and coho)

Juvenile
Migration/Survival

Adult
Migration/Survival

Adult Reservoir
Spawning

Hatchery Production

Same as discussed for threatened and
endangered species above

Same as discussed for threatened and
endangered species above

Same as discussed for threatened and
endangered species above

Same as discussed for threatened and
endangered species above

Same as Alternative 1
Same as Alternative 1
Same as Alternative 1, unless reservoir

drawdown occurs
Same as Alternative 1

Achieving the project survival and
habitat improvement standards
identified in the proposed HCPs will
increase Mid-Columbia River reach
survival by approximately 22-35 percent
for steelhead and 27-45 percent for
spring-run chinook salmon. Under
these survival rates, populations will
continue to decline without reductions in
non-hydro system related impacts.
Commitments to habitat productivity, in
addition to dam passage survival
increases, will increase survival rates by
approximately 6-10 percent over
Alternative 2. Under the best case
scenario, achieving the survival
standards in the HCPs alone would
reduce the risk of extinction to
acceptable levels. (The effects of long-
term supplementation have not been
analyzed.)

Same as discussed for threatened and
endangered species

Same as discussed for threatened and
endangered species

Same as Alternative 2

Same as discussed for threatened and
endangered species
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TABLE S-3.

ALTERNATIVE 1

ENVIRONMENTAL COMPARISONS OF THE ALTERNATIVES (PAGE 4 OF 8)

ALTERNATIVE 2

ALTERNATIVE 3

Tributary Habitat
Improvements

Monitoring

Drawdown

Water Quantit

Project Area Flows

Reservoir Drawdown
Tributary Flows

Columbia River
System

Habitat improvements would occur through
the implementation of non-PUD funded
projects through Federal, State and local
agency funding

Same as discussed for threatened and
endangered species above

Drawdown not proposed

No change in flows

Drawdown not proposed
No effect

No changes expected over existing conditions

Same as Alternative 1

Same as Alternative 1

Drawdown would increase spawning
opportunities for fall chinook and increase
migrating juvenile salmonid survival rates
over the long term. However, lower water
levels could increase predator density and
predator/prey encounters. Over the short
term, the resulting decreased water quality
would affect fish habitat and foraging
opportunities which would likely affect survival
rates

Amount of spill could increase if necessary to
prevent the extinction of listed species

Drawdown would increase water velocity

Same as Alternative 1, unless off site
measures occurred to prevent the extinction
of listed species

Same as Alternative 1

Same as Alternative 1 and additional
funding provided through the HCPs to
compensate for 2% of the unavoidable
project mortality

Survival studies would occur for all Plan
species

Same as Alternative 2

Amount of spill could change
dependent on efficiency of juvenile
bypass systems and/or meeting the
survival standards. However, water
guantities would not be substantially
altered

Same as Alternative 2

Same as Alternative 2, although
additional funding would likely provide
for more water conservation projects
and more improvements in tributary
flows

Same as Alternative 1
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TABLE S-3. ENVIRONMENTAL COMPARISONS OF THE ALTERNATIVES (PAGE 50F 8)
ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3
Water Quality

Project Area Total
Dissolved Gas

Tributary Water Quality

Columbia River
System Total
Dissolved Gas

Vegetation
Project Area

Associated Tributaries

Some improvement expected as the
Washington Department of Ecology (WDOE)
imposes total maximum daily load limits for
Clean Water Act compliance and other
measures (e.g., spill deflectors) are
implemented

There is potential for incremental water
quality improvements (e.g., higher dissolved
oxygen, lower turbidity and sedimentation) as
total maximum daily load program and other
ongoing watershed restoration efforts
proceed, and benefits from improved riparian
protections are seen (no change from existing
conditions)

May be some marginal reduction in
downstream total dissolved gas levels with
improvements in project area total dissolved
gas

No change from existing conditions

Local and State fish habitat improvement
projects are expected to improve riparian
vegetation — no change from existing
conditions

Same as Alternative 1 although spill could
increase if needed to prevent the extinction of
listed species

Same as Alternative 1, although if proposed
in lieu of non-power operations to prevent the
extinction of listed species, restoration
projects may improve tributary water quality

Same as Alternative 1

Same as Alternative 1. If reservoir drawdown
occurs, it could impact shoreline and aquatic
vegetation. One threatened plant species
(giant hellborine) could potentially be affected
by a drawdown and may require additional
Endangered Species Act consultation

Same as Alternative 1

Same as Alternative 1, although spill
could increase as needed to meet
survival standards resulting in an
increase in total dissolved gas levels.
However, the PUDs agreed to take
measures to maintaining total gas levels
at or below legal maximum levels

Same as Alternative 1, although
guaranteed PUD funding would provide
for more restoration projects and
improvements in tributary water quality

Same as Alternative 1

Same as Alternative 2

Same as Alternative 1, and HCP
funding for tributary improvements
would potentially benefit vegetation by
removing invasive non-native plant
species, adding or enhancing soils, and
establishing buffer areas along tributary
streams
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TABLE S-3.

ALTERNATIVE 1

ENVIRONMENTAL COMPARISONS OF THE ALTERNATIVES (PAGE 6 OF 8)

ALTERNATIVE 2

ALTERNATIVE 3

Columbia River
System

Wildlife

Threatened and
Endangered Species

Other Wildlife

Land Use
Project Area

No change from existing conditions

Dams: No change from existing conditions

Tributaries: Possible short-term disturbance
to bald eagles from tributary habitat
improvement projects conducted by other
agencies. Possible benefits to bald eagles if
projects improve riparian habitat and
waterfowl prey base

No effects on northern spotted owls, gray
wolves, or grizzly bears

No change from existing conditions
Columbia River System: No effect

Dams: Possible decline in gull abundance.
No effect to other wildlife. No change from
existing conditions

Tributaries: Possible short-term disturbance
to wildlife from tributary habitat improvement
projects conducted by other agencies.
Possible benefits to waterfowl, aquatic
furbearers, and other riparian associated
wildlife, if projects improve riparian habitat

Columbia River System: No effect

No changes from existing conditions

Same as Alternative 1

Dams: No effect anticipated. If drawdown
occurs, bald eagle abundance may decline
due to declines in waterfowl prey

Tributaries: Same as Alternative 1

Columbia River System: Sameas
Alternative 1

Dams: Same as Alternative 1. If drawdown
occurs, declines in abundance of waterfowl,
aquatic furbearers, amphibians, and other
riparian-associated wildlife may result

Tributaries: Same as Alternative 1

Columbia River System: Sameas
Alternative 1

May be modified if listed species are affected

Same as Alternative 1

Dams: Same as Alternative 2

Tributaries: Same as Alternative 1.
HCP funding for tributary improvements
could enhance habitat

Columbia River System: Sameas
Alternative 1

Dams: Same as Alternative 2. In
addition, HCP funding for tributary
improvements could enhance habitat

Tributaries: Same effects from PUD
and other agency habitat improvement
projects as Alternatives 1 and 2

Columbia River System: Sameas
Alternative 1

The PUD will consider land use when
implementing measures under the
HCPs
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TABLE S-3.

ALTERNATIVE 1

ENVIRONMENTAL COMPARISONS OF THE ALTERNATIVES (PAGE 7 OF 8)

ALTERNATIVE 2

ALTERNATIVE 3

Associated Tributaries

Columbia River
System

Economics
Project Area

Tributary Habitat
Improvement

Columbia River
System

Recreation

Facility Operation and
Maintenance

Tributary Habitat
Improvement

Local and State aquatic habitat enhancement
projects may alter floodplains and result in
land exchanges. Less development would be
allowed at river shorelines. No change from
existing conditions

No change from existing conditions

No changes from existing conditions

Short-term local jobs in tributary habitat
improvements. No change from existing
conditions

No changes from existing conditions

No changes from existing conditions

Short-term access may be affected as local
and State aquatic habitat improvements
occur. No change from existing conditions

Same as Alternative 1 unless the acquisition
and conversion of existing land uses, such as
agriculture commercial and residential to
stream buffer habitat corridors, is necessary
to prevent the extinction of listed species

Same as Alternative 1

Same as Alternative 1. If drawdown is
proposed, a detailed economic analysis
would be conducted

Same as Alternative 1, If drawdown is
proposed, a detailed economic analysis
would be conducted

Same as Alternative 1

Same as Alternative 1. If drawdown occurs,
reduced pool levels would make boat ramps
and beaches unusable and substantially
impact recreational facilities

Short-term access may be affected if tributary
habitats were implemented to prevent the
extinction of endangered species

Same as Alternative 2, although
measures may result from actions taken
for any of the plan species

Same as Alternative 1

Same as Alternative 2

Same as Alternative 2 and Plan
Species Account will provide some
additional jobs and service related
income

Same as Alternative 1

Same as Alternative 2

Same as Alternative 2, although for all
plan species. Same effects from PUD
and other agency habitat improvement
projects as Alternatives 1 and 2
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TABLE S-3.

ALTERNATIVE 1

ENVIRONMENTAL COMPARISONS OF THE ALTERNATIVES (PAGE 8 OF 8)

ALTERNATIVE 2

ALTERNATIVE 3

Columbia River
System

Cultural Resources

Project Area

Tributaries

Columbia River
System

No changes from existing conditions

No change from existing conditions

Tributary habitat improvements could affect
some cultural resources unless surveys and
mitigation (if needed) are conducted prior to
earth moving activities. No change from
existing conditions

No change from existing conditions

Same as Alternative 1. If drawdown occurs,
increased fishing upstream and downstream
of the projects may result

Same as Alternative 1. If drawdown occurs,
substantial impacts could occur to cultural
resources

Same as Alternative 1

No change would occur. If drawdown occurs,
impacts could occur to cultural resources at
downstream dams

Same as Alternative 2

Same as Alternative 2

Same as Alternative 1

Same as Alternative 2
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Chapter

1 PURPOSE AND NEED FOR ACTION

Key Terms *

Adaptive management - The process of monitoring the implementation of conservation measures, then adjusting future
conservation measures according to what was learned. Adaptive management can also include testing of alternative
conservation measures, monitoring the results, and then choosing the most effective and efficient measures for long-

term implementation.

Biological assessment - A legally mandated requirement under the Endangered Species Act of 1973, to assess the affects of a
Federal action on a Federally listed threatened or endangered species. A biological assessment report is prepared by
the project proponent and provides existing and projected conditions that affect a threatened or endangered species
and the proposed mitigation measures that minimize or avoid impacts to these species.

Biological opinion - A legal opinion from the U.S. Fish and Wildlife Service or the National Marine Fisheries Service as to
the effects of a Federal action on a Federally listed threatened or endangered species. This biological opinion is a
report that reviews and considers the adequacy of the biological assessment that is initially prepared by the project
proponent. The biological opinion includes conservation measures recommended by the agency to protect the listed

species.

Endangered Species Act - The Endangered Species Act of 1973, 16 U.S.C. ss 1531 through 1543, as amended and its
implementing regulations. Federal legislation which provides a means to ensure the continued existence of
threatened or endangered species and the protection of critical habitat of such species.

Habitat Conservation Plan (HCP) - Under Section 10 (a)(2)(A) of the Endangered Species Act, a planning document that is
a mandatory component of an incidental take permit application. The HCP process is intended provide a
comprehensive, long-term management plan to protect and facilitate the recovery of threatened and endangered
species, and to provide a framework for “creative partnerships” between the public and private sectors in endangered
species conservation (H.R. Rep. No. 97-835, 97™ Congress, Second Session).

Incidental take per mit - A permit that exempts a permittee from the take prohibition of Section 9 of the Endangered Species
Act provided that a “conservation plan” has been developed that specifies the likely take and steps that the applicant
will use to mitigate and minimize the take. An incidental take permit is issued by the USFWS or NMFS under
Section 10 of the Endangered Species Act for non-Federal applicants.

Incidental take statement - An incidental take statement is issued under Section 7 of the Endangered Species Act for
projects that involve a Federal action. The statement identifies the extent of the take that would occur as a result of
the action, as well as reasonable and prudent measures to minimize the take.

No Surprises Policy - A policy of NMFS and USFWS providing regulation assurances for an HCP incidental take permit
holder that no additional land use restrictions or financial compensation would be required with respect to species
covered by the permit, even if unforeseen circumstances arise after the permit is issued that indicate additional

mitigation is needed to protect the species.

* See Chapter 6 for a complete listing of all Key Terms.

1.1 INTRODUCTION

The U.S. Department of Commerce, National
Oceanic and Atmospheric Administration, National
Marine Fisheries Service (NMFS) is evaluating the
decision to authorize incidental take permits for 50-
year anadromous fish agreements and habitat
conservation plans (HCPs) with two Washington

State public utility districts (PUDs). The HCPs
were developed to protect five species of Columbia
River steelhead and salmon, two of which are
currently listed as endangered under the Endangered
Species Act. The fish protection measures of the
HCPs are also intended to satisfy the PUD’s
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obligations under the Federal Power Act, Fish and
Wildlife Coordination Act, Pacific Northwest
Electric Power Planning and Conservation Act, and
Title 77 Regulatory Code of Washington (RCW).
The agreements would set a “no net impact”
standard for salmon and steelhead protection at
three hydropower projects operated by the Chelan
and Douglas County PUDs, and provide the PUDs
with some degree of certainty for the long-term
operation of these projects. Plan coverage of the
three species not listed as endangered should reduce
the possibility that these species would be listed in
the future.

The anadromous fish agreements and HCPs are the
result of more than 6 years of cooperative planning.
In addition to NMFS and the PUDs, participants in
the HCP development process are the U.S. Fish and
Wildlife Service (USFWS); Washington
Department of Fish and Wildlife (WDFW); the
Yakama, Colville, and Umatilla Tribes; American
Rivers, Inc., and the major wholesale purchasers of
the PUDs electricity. [Note: Not all of these parties
concur with the issues and measures identified in
the current version of the HCPs.]

The NMFS is the Federal agency responsible for
protecting anadromous salmon and steelhead and is
the lead agency for this National Environmental
Policy Act (NEPA) draft environmental impact
statement (EIS). The Federal Energy Regulatory
Commission (FERC) is a cooperating agency for
the purposes of developing this draft EIS and the
PUDs will coordinate compliance with the State
Environmental Policy Act (SEPA).

To implement the HCP agreements, NMFS would
issue incidental take permits under Section 10
(a)(1)(B) of the Endangered Species Act of 1973.
The PUD No. 1 of Douglas County is applying for a
permit covering the Wells project, and the PUD No.

1 of Chelan County is applying for permits to cover
the Rocky Reach and Rock Island projects. The
permit applications are based upon the HCPs and
their exhibits.

The incidental take permits would be for four
Permit species:

1. Upper Columbia River spring-run chinook
salmon (Oncor hynchus tshawytscha),

2. Upper Columbia River summer/fall chinook
salmon (O. tshawytscha),

3. Okanogan River and Lake Wenatchee sockeye
salmon (O. nerka), and

4. Upper Columbia River steelhead (O. mykiss).

Currently, upper Columbia River steelhead and
spring-run chinook salmon are listed as endangered
under the Endangered Species Act. Although
summer/fall chinook and sockeye salmon have not
been listed, the permits apply to them according to
the June 17, 1999 Federal policy governing the use
of HCPs for the conservation of candidate or
potential candidate species. The “no surprises
policy” associated with these agreements ensures
the PUDs that no additional measures will be
required by NMFS for the duration of the permits,
for any of the permit species.

Coho salmon (O. kisutch), an extinct species in the
Mid-Columbia region, is also included in the HCPs
as a “Plan species.” Recently, attempts have been
made to re-introduce coho salmon into the area.

Coho salmon are not considered a Permit species
because an extinct species is not subject to
Endangered Species Act jurisdiction. Thus, there
are four Permit species and five Plan species.
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1.2 PROJECT APPLICANTS
The project proponents are the following:

= The Douglas County PUD, a Washington
municipal corporation, is sponsoring the Wells
Anadromous Fish Agreement and HCP.

= The Chelan County PUD, a Washington
municipal corporation, is sponsoring the Rocky
Reach and Rock Island Anadromous Fish
Agreements and HCPs.

1.3 PURPOSE AND NEED

The purpose of the HCPs is to protect fish in the
Mid-Columbia River while generating electricity.
The HCPs are needed to:

= obtain Section 10 incidental take permits, which
would allow the Chelan and Douglas County
PUDs to comply with the Endangered Species
Act as they maintain and operate their power
projects;

= support a comprehensive strategy for protecting
and recovering five Plan species of anadromous
salmonids in the Mid-Columbia River, two of
which are currently listed as endangered under
the Endangered Species Act;

= allow the Chelan and Douglas County PUDs to
plan their long range operations with a degree of
certainty of being able to economically operate
their projects and fulfill their long-term bonding
and contractual sales obligations;

= help ensure stable power supplies and pricing
for the utilities' customers; and

= provide a coordinated approach to fisheries
issues for relicensing the three projects under
the Federal Power Act.

The Chelan and Douglas County PUDs will file
applications requesting FERC to amend their
existing licenses to include the HCPs. In addition,
the PUDs will rely upon the HCPs to fulfil their
obligations for salmon and steelhead under new
license agreements. The HCPs will meet the
Endangered Species Act requirements for the permit
species through the 50-year HCP terms.

The HCPs are intended to constitute a
comprehensive and long-term adaptive management
concept for Plan species (spring-run and
summer/fall chinook, sockeye, and coho salmon,
and steelhead) and their habitat as affected by the
hydroelectric projects.

Pending support of the HCP agreements by a
coalition of Columbia River fishery resource
managers and other public and private interests,
their approval could reduce the risk of protests,
delays or litigation during FERC relicensing for
each of the three projects. They would also treat the
areas around the three projects as a single habitat
area, avoiding fragmentation.

The HCPs also include a “no surprises” clause that
provides the PUDs with a degree of certainty
regarding the required mitigation and costs
associated with the 50-year HCP implementation
period (see Section 1.5.2.1). At the same time, there
are specific performance standards, time lines and
termination clauses, as well as the adaptive
management approach (see Section 1.5.2.1) to
ensure that the HCPs are adequately protecting the
resources.
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1.4 PROJECT LOCATION

The Wells, Rocky Reach, and Rock Island
hydropower projects are part of an 11-dam system
on the mainstem Columbia River within the
continental United States. Their location, relative to
the other projects in the region is shown in Figure 1-
1. Most of the projects on the mainstem Columbia
River are Federally operated, although local PUDs
operate five of the projects in the Mid-Columbia
River segment. In addition to the three projects
operated by the Chelan and Douglas County PUDs,
the Grant County PUD operates the Priest Rapids
and Wanapum dams.

The Douglas County PUD operates the Wells
project located at river mile 515.8 on the Columbia
River, north of the City of Wenatchee. Wells began
commercial operations on August 22, 1967, and is
operated under a license issued by FERC, which
expires in the year 2012.

Chelan County PUD operates the Rock Island and
Rocky Reach hydroelectric projects. Rocky Reach
is about 8 miles upstream from the City of
Wenatchee, at river mile 474.5. The Federal Power
Commission issued the original operating license
for Rocky Reach on July 11, 1957. The license
expires in 2006. Rock Island, which was the first
project to span the Columbia River, is located about
13 miles downstream from the City of Wenatchee at
river mile 453.4. Rock Island began operating in

1.5 REGULATORY FRAMEWORK

The utilities are acting within a very complex
regulatory framework, particularly at the Federal
level. This EIS has been prepared by NMFS, which
is responsible for protecting anadromous fish under
the Endangered Species Act. The EIS is being
made available to the public as required by NEPA,
as amended (42 USC 4321 et seq.), NEPA
regulations (40 CFR 1500-1508), other Federal laws
and regulations, and NMFS policies and procedures
for implementing NEPA.

1933, and its operating license expires in the year
2028.

The project boundaries include the forebay (from
the dam to approximately 500 feet upstream),
tailrace (from the dam to approximately 1,000 feet
downstream), and reservoir associated with each
dam. The Rock Island reservoir extends
approximately 20 miles upstream of the dam to the
Rocky Reach tailrace; the Rocky Reach reservoir
extends approximately 41 miles upstream of the
dam to the Wells tailrace; and the Wells reservoir
extends approximately 30 miles upstream of the
dam to the Chief Joseph Dam tailrace. Considering
all components of the three projects, the entire
project area extends from the tailrace of the Rock
Island Dam upstream to the tailrace of Chief Joseph
Dam. Project effects however, may continue
downstream through the Hanford reach to the
McNary Dam (inclusively defined as the action
area).

All three of the hydroelectric projects discussed in
this EIS are “run-of-the-river” facilities, which
means that they have limited storage capacity
compared to larger reservoir projects, such as Grand
Coulee and Chief Joseph.

1.5.1 APPLICANT'S REGULATORY FRAMEWORK
FOR COMPLIANCE WITH ENVIRONMENTAL
LAWS

The PUD hydroelectric projects are licensed by
FERC according to the Federal Power Act. Their
existing licenses include requirements and
restrictions about how the projects are maintained
and operated. The utilities are also required to
comply with other State and Federal regulations for
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environmental protection, and for planning and
financing their long-range capital improvements.

1.5.2 OVERVIEW OF FEDERAL REQUIREMENTS
FOR SPECIES CONSERVATION

The Endangered Species Act of 1973 requires the
protection and recovery of threatened and
endangered species. The NMFS and the USFWS
share joint authority under the Endangered Species
Act for species protection. The USFWS is
responsible for terrestrial and freshwater aquatic
species, and NMFS is responsible for species in
marine environments (mammals, anadromous fish,
and other living marine resources). Anadromous
salmon and steelhead spend the majority of their life
cycle in the marine environment. Thus, NMFS is
the responsible agency for their protection under the
Endangered Species Act.

Section 9 of the Endangered Species Act prohibits
the taking of an endangered species. Take is
defined under the Endangered Species Act to mean
“harass, harm, pursue, hunt, shoot, wound, kill, trap,
capture, or collect.” Harm has been further defined
by NMES to include “significant habitat
modification or degradation where it actually kills
or injures fish or wildlife by significantly impairing
essential behavioral patterns, including breeding,
spawning, rearing, feeding, and sheltering.” The
NMES (or USFWS) may issue permits, under
limited circumstances, to allow the take of listed
species incidental to otherwise lawful activities.
These “incidental take permits” are issued for non-
Federal actions under Section 10 (a)(1)(B) of the
Endangered Species Act. Similarly, “incidental take
statements” are issued for Federal actions under
Section 7 (a)(2) of the Endangered Species Act. The
NMEFS implementing regulations governing
threatened and endangered species are detailed in 50
CFR 222.307.

1.5.2.1 Endangered Species Act
Requirements for Non-Federal
Actions

Under Alternative 3, the PUDs (which are non-
Federal applicants) would obtain incidental take
permits under Section 10 (a)(1)(B) of the
Endangered Species Act. To obtain the incidental
take permit, a “conservation plan” (the HCP) must
be provided to identify the likely impacts of the take
and specify the mitigation and minimization steps
the applicant will take. For a permit to be issued,
Federal regulations specify that an HCP must meet
several key criteria:

»  The take will be incidental to an otherwise
lawful activity.

= The applicant will, to the maximum extent
practicable, minimize and mitigate the impact of
such take.

= The applicant will ensure adequate funding for
the plan.

= The take will not appreciably reduce the
likelihood of survival and recovery of the
species in the wild.

= The applicant will implement other necessary
and appropriate measures to the plan, as
determined by NMFS at the time of permitting.

If a conservation plan meets these criteria and is
approved, the permits are valid for a specified term
(50 years in these HCPs), as long as the applicant
complies with the terms and conditions of the
permit. No additional measures or conditions can
be required.

The No Surprises Policy

Endangered Species Act regulations originally
allowed NMFS and USFWS to add mitigation
measures after a Section 10 permit is issued if
“unforeseen circumstances’ occurred, such as if the
species continued to decline. This provided more
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flexibility to protect resources, but resulted in
uncertainty for the permit holders. To address this
uncertainty, the Clinton administration developed
the “no surprises policy” in 1994, and the policy
became a regulation in 1998 (50 CFR part 222).
The no surprises policy means that, as long as an
HCP is being properly implemented, the Section 10
permit is valid and nothing more can be required.
Even if the species protected by an HCP
unexpectedly worsens, the permit holder's costs for
conservation and mitigation will remain as agreed.
If additional measures are needed, the Federal
government is responsible for implementing them.

Adaptive Management

The Wells, Rocky Reach, and Rock Island HCPs,
like other recently developed HCPs, incorporate an
adaptive management approach that helps provide a
balance between the no surprises policy assurances
and the risk that unknown factors might later
jeopardize species recovery. An HCP must include
measurable biological goals and objectives,
negotiated during HCP development, that remain in
place during the term of the HCP. The adaptive
management approach allows the applicants,
agencies and other parties to work cooperatively
during HCP implementation and determine
alternative strategies to meet the HCP goals when
the initially adopted strategies do not successfully
meet the objectives. An adaptive management
approach would involve research and monitoring
throughout the term of the HCP, and using what is
learned to adjust conservation management actions.

Adaptive management is an essential element of
HCPs that cover large areas or regions where a
significant degree of biological uncertainty exists.
When there are many unknown factors about a
species in a plan area, the risk to the species
increases, and a more intensive adaptive
management approach is needed. The approach
would involve more research and monitoring, with
assessment milestones at frequent intervals. Details
about the adaptive management approach are
specified in the HCP implementation agreements

and their exhibits. The Departments of the Interior
and Commerce have recently drafted guidelines on
adaptive management to make the approach a
standard part of the HCP and Incidental Take
Permitting Process (Federal Register 64 (45): March
9, 1999).

1.5.2.2 Endangered Species Act
Requirements for Federal Actions

For Federal actions that may incidentally result in a
take of listed species, a different process is used as
defined under Section 7 of the Endangered Species
Act. License-related actions by FERC would
follow the Section 7 process, which involves
“Federal consultations.” Under the terms of Section
7 (b)(4) and Section 7 (a)(2), incidental takes that
are not an intended part of the Federal agency's
action can be allowed. Alternative 2 would involve
the Section 7 process because FERC would
continue to be responsible for directing Endangered
Species Act compliance at the projects.

Whenever FERC is considering an action that may
have an adverse effect on a listed species, it must
consult with NMFS or the USFWS (FERC is
currently involved in this process relative to the
PUDs applications for approval of interim
protection plans for the listed species). This action
would cover the projects' operations until a decision
is made on whether to approve the HCPs. The
terms and conditions under the Section 7 process
can be very similar to those under the Section 10
(non-Federal) process, with one key exception.
Under Section 7, the Federal agencies must
reinitiate their consultations if new information
becomes available, and new terms and conditions
can be required. FERC consultation responsibilities
are broad under Endangered Species Act Section 7
(a)(1), but limited to proposed Federal actions (not
licensee actions) in Section 7 (a)(2). FERC directs
the licensee to comply with the Federal Power Act
and Endangered Species Act requirements;
implementation and compliance are up to the
licensee.
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1.5.2.3 NMFS Regulatory Requirements

The NMFS, as part of its responsibilities under the
Endangered Species Act, is responsible for
determining when a species is in jeopardy,
regulating needed conservation efforts, and
implementing species recovery plans. NMFS is
also subject to the requirements of NEPA, and to a
substantial number of other Federal regulations,
policies, and orders.

Section 9 of the Endangered Species Act states that
it is unlawful to take a listed species. However, if
such taking is incidental to, and not the purpose of,
the carrying out of an otherwise lawful activity; the
taking may be permitted through meeting other
requirements of the Act, that may include Section 7
(Federal actions) or Section 10 (non-Federal
actions). Section 4 of the Act is not applicable for
endangered species, as occurs for the upper
Columbia River steelhead and spring-run chinook .

With the listing of the endangered species in the
Mid-Columbia River, NMFS is charged with
helping to implement recovery plans that: (1) assess
the factors affecting the species, (2) identify
recovery goals, (3) identify actions needed to
achieve the goals, and (4) estimate the cost and time
to achieve the goals. Currently, NMFS policy is to
allow these plans to be developed through
cooperative efforts with local, regional and State
governments, organizations, Tribes, and other
parties. However, if a species continues to decline,
NMES has the authority to mandate recovery
actions.

Through the development of this EIS, NMFS is
fulfilling a key part of its regulatory requirements
under NEPA for this proposed action. However, as
the responsible agency for protecting salmon and
steelhead under the Endangered Species Act, the
agency has additional regulatory duties to perform
before issuing an incidental take permit. After the
EIS is complete, NMFS must prepare a biological
opinion to determine if the operation of the Wells,
Rocky Reach, and Rock Island projects in
accordance with the HCPs, is likely to jeopardize

the continued existence of Permit species in the
action area.

The analysis that NMFS performs in developing the
biological opinion can form the basis for defining
reasonable and prudent measures needed to
minimize the impacts of the incidental take. The
measures become part of the terms and conditions
of the incidental take permit or statement.

1.5.2.4 FERC Regulatory Requirements

The Federal Power Act provides FERC with the
exclusive authority to license non-Federal
waterpower projects on navigable waterways and
Federal lands. Sections 4 () and 10 (a)(1) of the
Federal Power Act provide guidance to FERC in
licensing projects that allow a wide range of uses of
the waterways. Sections 18 and 10 (j) of this Act
also provide NMFS with strong and clear authorities
for protecting fish. Consequently, the Federal
Power Act provides a unique vehicle for achieving
fishery management and species recovery goals.

For each project, FERC must decide (1) whether to
issue the license to an applicant; and (2) the
conditions that should be placed on the license to
protect or enhance existing environmental
resources; this includes mitigating for adverse
environmental impacts that would occur due to the
operation and maintenance of the project.

FERC determines whether a hydropower project
should be developed; and if developed, under what
conditions it should be operated. Before issuing a
license, FERC must determine if a proposed project
is “best adapted to a comprehensive plan for
improving or developing a waterway or waterways”
for beneficial public uses. The Commission must
consider the project's consistency with Federal or
State comprehensive plans for improving,
developing, or conserving the waterway.

The Commission must weigh competing interests,
including both power and non-power uses, to ensure
a proper balance. The FERC licenses include
engineering, safety, economic, and environmental
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requirements that must be met to keep the license in
effect. For example, the license can include
requirements for water quality monitoring, wildlife
habitat creation, a public safety plan, and erosion
control plans. As part of its licensing
responsibilities, FERC must monitor the licensed
projects to ensure compliance with regulations and
terms and conditions with the license, including
compliance with the Endangered Species Act and
the Clean Water Act.

Recently, FERC has established an alternative
administrative process to allow applicants to modify
the timing of some steps of the licensing process (18
CFR, Parts 4 and 375; FERC, Order No. 5961

[Final Rule], October 29,1999). The primary
change involves pre-filing consultations and
environmental review, which can now be combined,
and are designed to improve communication and
coordination between the applicant, various Federal
agencies, and other parties. The alternative process
also allows for the NEPA process to begin the pre-
filing stage for license applicants. Under this
alternate process, the licensee would ask the
Commission to incorporate the HCPs as license
articles into the new license.

FERC does not operate projects licensed under the
Federal Power Act but is responsible for requiring
that the licensees comply with the Federal Power
Act and related laws, including the Endangered
Species Act. Proceedings to reopen existing
licenses are subject to notice and hearing, other
Federal Power Act protections, and the limitations
of Federal Power Act, Section 6. The Commission’s
consultation responsibilities under the Endangered
Species Act are described in Sections 7 (a)(1) and

).

The incidental take permits issued by NMFS for the
three projects will allow the PUDs to operate the
projects following fish protection measures
described in the HCPs. These measures will
supercede any settlement agreements pertaining to
Plan. If approved by FERC, the HCPs will be
added to the existing licenses by amendment and

will be included in any new license issued during
the 50-year term of the HCPs.

The HCPs would be conclusively considered to
fulfill the PUDs obligation to adequately and
equitably conserve, protect, and mitigate the Plan
species pursuant to the Endangered Species Act,
Federal Power Act, and the Pacific Northwest
Electric Power Planning and Conservation Act as
those Plan species are affected by the projects
through the term of the HCPs. WDFW will not
request additional protection or mitigation for Plan
species under Title 77 RCW. Any material
modification of the HCPs terms, approval of less
than the entire plan, or addition of material terms by
any party of the agreement shall make the HCPs
voidable at the option of any party.

Performance of the PUDs obligations under the
HCPs is contingent on obtaining all necessary
regulatory approvals, including applicable Federal,
State, and local permits.

1.5.2.5 Other Federal, State and Local
Requirements

Federal Power Act

This act provides for Federal regulation and
development of waterpower and resources,
authorizing the FERC to issue licenses for
hydroelectric project works. The act also authorizes
FERC to regulate the transmission and sale of
electric energy in interstate commerce. This act
requires that FERC licenses contain certain
conditions. Projects must be adapted to a
comprehensive plan for: (1) improving or
developing a waterway for the use or benefit of
interstate or foreign commerce; (2) improving and
using water-power development; (3) adequately
protecting, mitigating and enhancing fish and
wildlife, including related spawning grounds and
habitat; and (4) providing beneficial public uses,
including irrigation, flood control, water supply and
recreational purposes. Licenses also must contain
conditions that adequately and equitably protect,
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mitigate damages to, and enhance fish and wildlife
affected by project development, operation and
management.

Fish and Wildlife Coordination Act

Whenever the waters or channel of a stream or other
body of water are proposed or authorized to be
modified by a public or private agency under
Federal permit or license, the agency first shall
consult with the USFWS and with NMFS where the
impoundment, diversion or other control facility is
to be constructed, with a view to conserving fish
and wildlife. The Act’s purposes are to recognize
the contribution of our fish and wildlife resources to
the nation, and their increasing public interest and
significance, and to provide that fish and wildlife
conservation receives equal consideration and be
coordinated with other features of water-resource
development programs through planning,
development, maintenance and coordination of fish
and wildlife conservation and rehabilitation.

Pacific Northwest Coordination Agreement

This Agreement was originally executed in 1964,
and was revised in 1997 extending the Agreement
until 2024. The Agreement is an important
component of regional plans to maximize the
Northwest’s hydro resource capability.
Maximization also included the development of
three storage projects on the Columbia River in
Canada pursuant to the terms of the 1964 Columbia
River Treaty between Canada and the United States
(Treaty). These storage dams provide regulated
streamflows that enable Federal and non-Federal
hydroelectric projects downstream in the United
States to produce additional power benefits. The
Treaty requires the United States to deliver to
Canada one-half of these downstream power
benefits (known as the Canadian Entitlement). The
non-Federal utilities of the region committed to
provide a portion of the share of Treaty benefits
required to be delivered to Canada. In return, the
United States Government agreed to participate in
the coordinated operation. The Federal and non-

Federal allocation was the subject of a separate
ROD; the Canadian Entitlement Allocation
Extension Agreement (CEAEA) ROD was issued
on April 29, 1997 by BPA.

Northwest Power Act

The Northwest Power Act, formally “Pacific
Northwest Electric Power Planning and
Conservation Act” was formed to address regional
environmental and power production coordination
and management issues in the Columbia basin. The
Mid-Columbia utilities are subject to the Act,
although most of the requirements for its projects
are implemented through the licensing processes
managed by FERC. The major provisions of the
Northwest Power Act are to:

(1) Form the Northwest Power Planning Council to
help the region develop a strategy to meet its
electrical needs at the lowest possible cost.

(2) Make the Bonneville Power Administration
(BPA) responsible for system operational
planning, and for managing the regional
electrical system to achieve goals for fish
protection and system efficiency.

(3) Protect and enhance existing Federal laws that
provide supply preference and price advantages
to co-ops and publicly owned utilities.

(4) Establish a program (through the Northwest
Power Planning Council) to protect and enhance
the fisheries resources of the Columbia River
and to mitigate damage already done to
anadromous fish populations, with funding from
BPA rate revenue.

(5) Involve the public in planning for electric
resources and fish protection. State and local
agencies are to retain control of land use and
water rights.

(6) Instruct the Northwest Power Planning Council
to provide a method for balancing
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environmental protection and the energy needs
of the region.

(7) Require the Northwest Power Planning Council
to seek the recommendations of the region's
tribal, State and Federal fish and wildlife
agencies, and ensure that its measures are
consistent with the legal rights of the region's
Tribes.

Clean Water Act: 401 Water Quality
Certification

Under Section 401 (a)(1) of the Clean Water Act,
project applicants must have a State certification to
verify that their project discharges comply with the
applicable provisions of the Clean Water Act, or the
applicant must have a waiver of certification from
the State. In Washington, the WDOE is responsible
for water quality permitting issues. FERC also
requires licensing applicants to apply for water
quality certifications or waivers before they file
their FERC license application.

Magnuson-Stevens Fishery Conservation
and Management Act

In 1996, the Magnuson-Stevens Act was re-
authorized and changed by amendments to
emphasize the sustainability of the nation’s fisheries
and establish a new standard by requiring that
fisheries be managed at maximum sustainable levels
and that new approaches be taken in habitat
conservation. These approaches include identifying
essential fish habitat that includes those waters and
substrate necessary to fish for spawning, breeding,
feeding, or growth to maturity. The Magnuson-
Stevens Act is a national program developed for the
conservation and management of the fishery
resources of the United States to prevent over
fishing, to rebuild over fished stocks, to ensure
conservation, to facilitate long-term protection of
essential fish habitats, and to realize the full
potential of the Nation’s fishery resources.

Title 77 Revised Code of Washington

This State code recognizes that wildlife is the
property of the State, which has the obligation of
preserving, protecting, and perpetuating wildlife.
Conservation, enhancement, and proper utilization
of the State’s natural resources, including lands,
waters, timber, fish and game are the
responsibilities of the State. While fully respecting
private property rights, all resources in the State’s
domain shall be managed by the State such that
conservation, enhancement and proper utilization
are primary considerations.

State Environmental Policy Act

The SEPA provides a process for analyzing the
environmental impact of proposed developments or
actions. The responsible agency for approving or
implementing a project must disclose its likely
adverse environmental impacts, and must identify
mitigation measures to minimize or mitigate
significant adverse impacts. A variety of
documentation approaches can be used to satisfy
SEPA requirements, ranging from the preparation of
a SEPA checklist to the development of an EIS.

For this project, the NEPA requirements and
regulations will be designed to meet the SEPA
requirements, which includes development and
publication of an EIS. The PUDs are the lead State
agencies for this EIS. Other applicable State
agencies have been contacted through direct phone
contact, meetings, and project mailings. These
agencies and State representatives have provided
input and comment during development of this EIS.
The PUDs currently intend to use the Federal EIS to
satisfy SEPA requirements.

Hydraulic Code

The State Hydraulic Code is intended to protect
State aquatic resources from damage by
construction and other activities. It applies to
construction in all marine and fresh waters in the
State. The code is implemented through a permit
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called the Hydraulic Project Approval obtained
from WDFW for all construction activities within
the high water areas of State waters. Some of the
activities involved in the alternatives would require
this approval.

Local Government Codes and Policies

A variety of local government codes and policies
would apply to the programs or activities included
in the alternatives. The requirements of all
applicable local codes would be identified prior to
implementing any new activities, and all necessary
permits and approvals would be obtained to ensure
that the project developments are in compliance
with local laws.

1.5.2.6 Federal Trust Responsibilities to
Indian Tribes

Three Tribes (the Confederated Tribes of the
Colville Indian Reservation, the Confederated
Tribes and Bands of the Yakama Indian Nation, the
Confederated Tribes and Bands of the Umatilla
Reservation) and the Columbia River Inter-Tribal
Fish Commission have been active participants and
commenters in the development of the three HCPs.
The Federal government has a trust and legal
responsibility to Native American Indian Tribes,
which comes from commitments made by the
United States in treaties, executive orders, and
agreements. Upholding these tribal rights specified
in the commitments constitutes the Federal
government's legal responsibility. The Federal
government also has a responsibility to consult with
affected Tribes whenever its actions affect the
resources upon which tribal hunting, fishing,
gathering, and grazing rights depend. Tribal
consultation will occur under any of the alternatives
selected.

The rights reserved by the Tribes in treaties and
agreements, or which were not expressly terminated
by the Congress, continue to this day. These
governmental rights and authorities extend to any
natural resources, which are reserved by or
protected in treaties, Executive Orders and Federal
statutes. The courts have developed the Canons of

Construction, guiding premises, that treaties and
other Federal actions “should, when possible, be
read as protection of Indian rights in a manner
favorable to Indians” (Cohen 1986).

Several issues raised by the Tribes during the HCP
negotiating process and during the initial scoping
effort for this EIS, have been difficult to adequately
reconcile. For example, in an effort to preserve
stock structure within the listed populations, NMFS
has indicated that disproportionately high levels of
naturally spawning hatchery fish may affect the
continued existence of Endangered Species Act
listed species (due primarily to the intermixing of
genetic code). As a result, NMFS has been
reluctant to guarantee the 7 percent supplementation
levels negotiated in the HCP. Without this
guarantee, the supplementation levels critical to the
Tribes, and a key component of their support for
this agreement, may be modified (i.e., reduced).
Without a guarantee from NMFS that the 7 percent
compensation levels would be attained under all
circumstances, the Tribes may not endorse the
HCPs.

1.5.3 LISTINGS WITH MAJOR IMPACTS ON
APPLICANTS MANAGEMENT AREAS

The NMFS listed upper Columbia River steelhead
and spring-run chinook salmon as endangered
under the Endangered Species Act in 1997 and
1999, respectively. Critical habitat for these species
has been determined to include major Columbia
River tributaries known to support these
evolutionarily significant units (NMFS 2000a). For
the upper Columbia River spring-run chinook
evolutionarily significant unit, these include the
Wenatchee, Entiat, Methow river basins, as well as
the Columbia River and estuary. In addition to
these same areas, critical habitat for upper Columbia
River steelhead includes the Okanogan River.

The USFWS also listed Columbia River bull trout
as threatened in 1999. Due to comments on the
proposed listing and unresolved issues, the Service
did not make a final rule on critical habitat
designations at the time of the listing. In addition,
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USFWS also has not yet made Endangered Species
Act Section 4 (d) recommendations for the
threatened species within the HCPs management
areas. The designation of critical habitat and the 4
(d) recommendations are expected within 1 year.

The Endangered Species Act listings have impacts
on the applicants' management areas. The PUDs
began to develop the HCPs in the early 1990s as
they recognized the likelihood of the listings and the
probable effects it would have on their operations.
Over the course of several decades, the PUDs have
made physical and operational changes to their
hydropower projects to minimize their effects on
salmon and steelhead species.

Other projects in the Columbia River system have
been taking similar steps, and the ongoing
operations of the overall system is being

1.6 PROPOSED ALTERNATIVES

One no-action alternative and two action
alternatives were developed for this EIS analysis.
The no-action alternative addresses baseline
conditions that are represented by the FERC-issued
operating licenses for the three projects, as well as
amendments to the licenses including Settlement
Agreements that pertain to anadromous fish. The
action alternatives address Endangered Species Act
requirements.

1.6.1 ALTERNATIVE 1 (NO ACTION)

Alternative 1 (no action) is required by Council of
Environmental Quality regulations (40 Code of
Federal Regulations [CFR] 1502.14[d]), and is
intended to provide baseline information for
understanding the effects of the proposed action
alternatives, including existing and future
conditions.

Each of the three hydroelectric projects operate
under FERC-issued operating licenses including: (1)
the 1953 Rocky Reach license, (2) the 1962 Wells
license, and (3) the 1989 Rock Island license.
Amendments to the licenses have been added over

coordinated to help provide the most conducive
conditions for salmon and steelhead migrations.
Hydropower operations throughout the Columbia
River basin have been found to be one reason for
the decline of Columbia River salmon and steelhead
species. Hydropower development has impacted
these species through the loss of habitat above the
projects (particularly with the large reservoir
projects such as Grand Coulee where fish passage is
currently impossible), and it has increased the
degree of mortality during migration (NMFS 1996).
There is currently only limited data concerning
potential impacts of hydropower development to
bull trout populations. The effect of Wells, Rocky
Reach, and Rock Island on bull trout is not known.

the years to address engineering, bond, and resource
related issues (i.e., anadromous fish issues).

Existing anadromous fish protection agreements for
the Wells, Rocky Reach, and Rock Island projects
are documented in the 1990 Wells long-term
Settlement Agreement (FERC 1991), the Fourth
Revised Rocky Reach Interim Stipulation (expired)
(FERC 1996b), the Rock Island Settlement
Agreement (FERC 1989b), and the Vernita Bar
Agreement (FERC 1988). Complete discussions of
the ongoing actions at each project are included in
Section 2.2.

The licenses and amendments apply primarily to the
immediate vicinity of the dams, although mitigation
areas may include wildlife habitat and recreational
enhancements outside the immediate project area.
Hatchery and supplementation measures associated
with the projects are also located throughout the
Mid-Columbia River basin. In addition to mitigation
for continuing operations, the original licenses
include measures intended to compensate for the
loss of wild fish that resulted from the initial
construction of the projects.
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Actions applicable to anadromous salmon and
steelhead that are currently being implemented
under existing FERC license articles and settlement
agreements generally fall into three categories: (1)
measures to improve juvenile survival, (2) measures
to improve adult survival, and (3) measures to
mitigate for the unavoidable project mortalities of
anadromous fish. Although similar actions to
address the effects of project operations on
anadromous salmon and steelhead exist at each of
the three projects being considered in this EIS (i.e.,
development of juvenile bypass facilities,
implementation of supplemental spill programs,
operation and maintenance of adult fishways,
hatchery compensation measures, etc.), many of the
details are unique to each dam.

With the listing of spring-run chinook salmon and
steelhead under the Endangered Species Act, came
an additional requirement to reevaluate the effects
of project operations and ongoing mitigation efforts
on listed species, and to potentially implement
additional measures to ensure that these species
continue to exist into the future. Alternative 1 does
not address these requirements. Both of the action
alternatives, however, do address these
requirements and will provide FERC and the PUDs
legal coverage from the take prohibitions under
Section 9 of the act. Alternative 2 represents the
process that FERC must follow to obtain this
coverage (Section 7) and Alternative 3 represents a
process that each of the PUDs could utilize to
consult directly with NMFS (Section 10). Although
either process would satisfactorily address
requirements of the Endangered Species Act for
both FERC and the PUDs, there are significant
procedural differences.

1.6.2 ALTERNATIVE 2

To obtain legal coverage from the take prohibitions
addressed under Section 9 of the Endangered
Species Act, FERC and the PUDs would participate
in Section 7 consultations (Alternative 2). These
consultations would determine the effects of project
operations on listed species, would determine the

measures necessary to prevent the extinction of
listed species (while allowing adequate potential for
recovery), and would determine the measures
necessary to prevent the destruction or adverse
modification of critical habitat (up to full mitigation
for the project effects).

Due to their status under the Endangered Species
Act, Alternative 2 would only apply to endangered
Upper Columbia River spring-run chinook salmon
and steelhead (and possibly to Mid-Columbia River
steelhead, listed as threatened, if NMFS determines
that continuing operations may affect this species).

Measures required as a result of these consultations
would only be implemented following extensive
negotiations between NMFS, FERC, and the PUDs.
At this time, neither FERC nor the PUDs have
agreed to the full range of measures developed by
NMEFS for Alternative 2. These measures were
developed based on site specific information to the
extent possible, and on operational and structural
measures implemented at other mainstem Columbia
and Snake River hydroelectric projects, with similar
configurations. Both the impacts of these likely
measures on listed species and the effects of these
measures on other natural resources in the action
area have been evaluated in this EIS.

In addition to required research and monitoring
efforts, the following measures, or combination of
measures, could potentially be required as a result
of Section 7 consultations:

1. The development, construction, and operation of
juvenile fish bypass systems at each of the three
projects, including both surface and guidance
screen bypass systems to maximize passage
over the dams through non-turbine routes.

2. Increasing spill volumes to facilitate the
downstream migration and survival of juvenile
salmon and steelhead.

3. Physical and operational turbine unit
modifications to improve the survival of fish
passing the project via the powerhouse.

ElSfor the Wells, Rocky Reach, and
Rock Idand HCPs

1-14

Chapter 1



4. Modifications to the adult ladders as necessary
to reduce passage times, and/or the construction
of additional adult passage facilities to further
facilitate upstream passage and spawning
success.

5. Increased operation of juvenile bypass facilities
and additional spill to promote the downstream
passage of adult migrants (particularly post-
spawning adult steelhead [kelts]).

6. Modification of power peaking operations to
reduce the potential direct and indirect affects
on Endangered Species Act-listed salmon and
steelhead.

7. Improvements in tributary habitat if the project
specific measures have not adequately
addressed the effects of project operations.

8. Other non-power actions (i.e., drawdown) if the
combination of project and habitat related
measures has not adequately addressed the
decline of listed species.

Neither FERC nor the PUDs have agreed to these
measures and the actual implementation schedule
may be delayed due to the required Endangered
Species Act consultations. During these
consultations, only the measures described in the
existing FERC license articles and settlement
agreements would be implemented. Although
consultations are not expected to exceed several
months, if agreement cannot be reached on the
measures to be implemented additional actions
could be delayed indefinitely.

1.6.3 ALTERNATIVE 3 (PROPOSED ACTION)

Alternative 3 is defined as continued operation of
the Wells, Rocky Reach, and Rock Island
hydroelectric projects as modified by the HCPs. If
analysis of the HCPs determines that Endangered
Species Act-listed species would survive into the
future with adequate potential for recovery, and that
there would be no detrimental effects to other

natural resources within the action area, then NMFS

would issue incidental take permits under
Endangered Species Act Section 10 (a)(1)(B) to the
Douglas and Chelan County PUDs. As a result,
FERC would amend each of the respective PUD
operating licenses to include all of the measures
identified in the HCPs, for each of the Plan species.
Unlike Alternative 2, FERC staff and the PUDs
have already agreed to the measures identified in the
HCPs. Therefore, there would be no delay in
implementing measures once the incidental take
permits are issued.

In order to satisfy Federal Power Act requirements,
specifically NMFS statutory authorities under
Sections 10 (j) and 18 of the Federal Power Act,
other Federal and State resource agencies and
Tribes, and interested non-governmental
organizations, must also agree to implementation of
the HCPs. To ensure that their issues are
satisfactorily addressed, NMFS and the PUDs have
been encouraging their participation throughout the
HCP development process. Further, to ensure that
each of these organizations has a continuing role in
the implementation process, specific Coordinating
Committees, comprised of a representative from
each organizations that endorses the HCPs, would
be established under Alternative 3. These
Coordinating Committees would have specific roles
as defined in the HCPs, generally governing
implementation of all measures throughout the 50-
year term of the agreements.

With the support of the Federal and State resource
agencies and Tribes, and interested non-
governmental organizations, the HCPs would
supercede the existing FERC license articles and
settlement agreements as they pertain to
anadromous fish at the Wells, Rocky Reach, and
Rock Island hydroelectric projects. The HCPs
consist of a performance-based standards approach
to govern the specific actions that would occur at
each dam over the next 50 years. The no net impact
standard consists of two primary components

1. Ninety-one percent project survival, achieved
within the geographic area of the projects, by
project improvement measures, including an
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independent standard of 95 percent juvenile
dam passage survival; and

2. Nine-percent compensation for unavoidable
project mortality provided through hatchery and
tributary programs, with 7 percent
compensation provided through hatchery
programs —and 2 percent compensation provided
through tributary programs.

These actions are intended to contribute to the
rebuilding of tributary habitat production capacity
and basic productivity and numerical abundance of
Plan species.

In order to meet the no net impact objectives the
utilities would:

» evaluate project specific survival rates,

= implement hatchery production and tributary
improvement projects and changes in how the
hydropower projects are operated,

» conduct a variety of scientific and engineering
studies and projects related to the design and
operation of the hydropower projects, and

= establish a Plan Species Account that would
receive annual funding from the PUDs over the
lifetime of the HCPs to pay for the habitat
improvements and studies.

If this performance-based standards approach
satisfactorily addresses the needs of Endangered
Species Act-listed anadromous fish, then NMFS
would issue an incidental take permit for the full 50-
year term of the HCPs. If the status of the currently

Depending on the actual number of hatchery fish required
to meet the 7 percent commitment, NMFS may conclude at a
future date that the genetic integrity of wild fish would be
compromised by the potential for hatchery and wild fish to
interbreed. If this occurs, the PUDs (although committed to
the 7 percent production level) would not be permitted by
NMES to meet this standard. The NMFS decision to reduce
the number of hatchery fish produced by the PUDs does not
affect their commitment to or the implementation of the HCPs.

unlisted Plan species deteriorates in the future, to
the point where listing under the Endangered
Species Act is required, no additional actions would
be required at the Wells, Rocky Reach, and Rock
Island projects if the HCPs are being implemented
as negotiated. (Section 7 consultations for the
anadromous fish currently listed under the
Endangered Species Act would begin following the
public comment period on this EIS. This allows the
HCPs to be updated with information received
during the comment period, and allows NMFS to
consult over the final proposed HCPs.)

The PUDs may elect to utilize any or all of the
measures identified in Section 1.6.2 if necessary to
meet the no net impact standard for each of the Plan
species. All activities to implement the HCPs and
fulfill FERC requirements would be covered by the
incidental take permits. The PUDs would receive
incidental take permits for Permit species when the
HCPs become effective. If the PUDs carry out the
fish protection and mitigation measures consistent
with the survival standards set forth in the HCPs,
and provide the necessary monitoring and
evaluation according to the time frames set out in
the HCPs, the incidental take permits shall continue
for the full 50-year HCP term.

Because the PUDs have already agreed to this
performance-based standards approach, there would
be no delay in implementing any actions necessary
to meet the no net impact standard for all Plan
species. The PUDs have been operating under the
guidelines of the HCPs since 1998, when the
proposals were originally submitted to NMFS as
applications for incidental take permits. Over the
last two years, several evaluations were conducted
to determine the current survival levels at each
project and to determine the appropriate actions
necessary to improve survival where necessary. By
2003, Chelan County PUD would begin to assess
the survival of the Plan species to ensure that
modifications made since 1998 have satisfactorily
achieved the HCP standards. Douglas County PUD
is currently conducting survival evaluations to
verify that the 95 percent juvenile passage survival
standard has been met.
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1.7 BACKGROUND

The development of the Columbia River
hydroelectric system began in the 1930s. Over a
period of nearly 40 years, thirty multi-purpose
projects on the Columbia River and its tributaries
were built by the U.S. Army Corps of Engineers and
the Bureau of Reclamation (BOR). Investor-owned
and publicly-owned utilities also built a major
system of projects and generating facilities. The
projects were designed to meet regional needs of
electric power production, land reclamation, flood
control, navigation, recreation and other river uses.
During that time, the BPA also built and began to
operate transmission lines to deliver the power from
projects, and to market electricity from Federal
projects.

As demand for power grew, the United States and
Canadian governments negotiated a treaty in the
early 1960s for the cooperative use of water storage
projects that would be built by both countries in the
upper reaches of the Columbia (see Section 1.6.2.5).
Four treaty projects were built, with three on the
Columbia River in Canada and a fourth on a major
Columbia tributary in Montana. These projects,
which were developed in the early 1970s, provide
flood control and additional power generation at
projects downstream in the United States. The
power-generating capability of downstream projects
was increased as a result of the treaty storage,
including an 18 percent increase at five Mid-
Columbia PUD projects.

Over the past several decades, populations of
salmon and steelhead throughout the west coast
have declined. Since 1991, NMFS has listed over
20 species of salmon and steelhead as threatened or
endangered. This decline has been particularly
notable in the Columbia River system, which
includes the Snake River. A century ago, between
10 million and 16 million salmon returned to the
Columbia each year. By the late 1970s there were
only about 2.5 million salmon, and most of those
were of hatchery origin. The NMFS listings noted
that the declines were due to many factors,

including hydroelectric and irrigation projects;
commercial and sport fishing; logging; mining;
livestock grazing; water use by farms, cities and
towns; and municipal and industrial pollution. In
addition, natural events (such as flooding, landslides,
drought and ocean conditions) had inflicted a toll on
fish.

Although dam removal has been suggested as an
option for some projects, there remains an acute need
for power production in the Pacific Northwest.
According to industry information, the Pacific
Northwest does not presently have adequate power
production resources to meet its load requirements.
By the early 2000s, the Pacific Northwest is projected
to have an energy deficit of 24 million megawatt
hours, and the deficit will rise to 25 million megawatt
hours by 2003 (Pacific Northwest Utility Conference
Committee, “Northwest Regional Forecast of Power
Loads and Resources” March 1988). A recent study
for the Northwest Power Planning Council also found
that there is an increasing likelihood that peak power
demand will outstrip supply in some areas,
particularly during the winter months. As this occurs,
there is a greater potential for disruptions to power
users (Northwest Power Planning Council, November
1999).

Each of the three hydropower projects on the Mid-
Columbia River has a unique development history,
but all projects were developed primarily to serve
customers in nearby areas. The physical and
operational features of each project reflect its location
on the river and the engineering and scientific
information that was available at the time the projects
were developed. Specific facilities and operations of
each of the projects are described in Section 2.2.

1.7.1 PLAN AREA

The plan area is located on the middle reach of the
Columbia River, at the geographic center of
Washington State. The Columbia River system is the
second largest in North America. The river and its
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tributaries drain an area of 260,000 square miles in
seven western States and 39,650 square miles in
British Columbia. In the United States, most of the
basin is in Washington, Oregon, Idaho and
Montana. The river originates at Columbia Lake in
the Rocky mountain range of British Columbia, and
travels over 1,200 miles to the Pacific Ocean
through Washington and Oregon.

The Mid-Columbia River reach is defined as the
area of the river between the Chief Joseph project
and the confluence of the Yakima River. It contains
the three projects covered by this EIS (Wells, Rocky
Reach, and Rock Island), as well as two dams
(Priest Rapids and Wanapum) operated by Grant
County PUD. It also includes the free-flowing
Hanford reach downstream of the Priest Rapids
project. The major tributaries to the Mid-Columbia
River are the Okanogan, Methow, Entiat and
Wenatchee rivers. Note that NMFS listings refer to
species in this reach as “upper Columbia River”
species.

The three hydropower projects operate on the
mainstem of the Mid-Columbia River (Figure 1-2),
with the Wells project at river mile 515.8, the
Rocky Reach project at river mile 474.5, and the
Rock Island project at river mile 453.4. The
geographic scope for the analysis has been defined
by the physical limits or boundaries of the project's
likely direct effects on the resources. It also
considers the extent of the contributing effects of
other hydropower activities within the Columbia
River basin. The geographic project scope is
separated into three tiers associated with direct
facility improvements (at the projects), habitat and
hatchery improvements (in the Wenatchee, Entiat,
Methow, and Okanogan rivers), and cumulative
effects (including the other projects on the
Columbia River).

The first tier represents the project area described in
Section 1.4 and extends from the tailrace of the
Rock Island Dam to the tailrace of the Chief Joseph
Dam. The second tier represents the four tributaries
associated with a Tributary Conservation Plan to
address improvements to the Wenatchee, Entiat,

Methow, and Okanogan rivers (Figures 1-3 to 1-6).
The third tier is associated with cumulative effects of
the HCPs with other ongoing and proposed fish
protection measures being implemented at other
projects in the Columbia River. This tier includes the
entire Columbia River from the mouth upstream to
Chief Joseph Dam where fish movement through this
dam is blocked (Figure 1-1).

The cumulative effects analysis for anadromous fish
is a separate assessment conducted by NMFS and
funded by the PUDs, the BPA, the Army Corps of
Engineers, and the BOR. This assessment is known
as the Quantitative Analytical Report (QAR), and is a
comprehensive analysis of the proposed protection
measures within the Columbia River on the biological
requirements of the listed species. The report assesses
the likelihood that the combined effects of the
proposed long-term measures at the PUD and Federal
projects, and the proposed hatchery production levels,
and habitat enhancement measures will lead to the
survival and recovery of the listed species. The
findings of the QAR are presented in this EIS under
cumulative effects for fish.

Land use throughout this area varies, but it is
primarily rural with the exception of the urbanized
areas of Wenatchee and East Wenatchee. The other
areas include rangeland, irrigated farmlands, and a
mixture of private and Federally owned lands.
Sections of the Okanogan and Wenatchee National
forests and some Bureau of Land Management
(BLM) lands are also found in the drainages within
the Plan areas.

The Mid-Columbia River area is served by a regional
transportation system consisting primarily of Federal
and State highways. On the eastern shoreline of the
river from the Wells project going south there are no
roads until U.S. Highway 97 crosses the river at
Chelan Falls. Further south at Orondo, U.S. Highway
2 joins with U.S. Highway 97. North of Wenatchee,
U.S. Highway 2 and 97 cross the river heading west,
while State Route 28 is initiated and continues on the
eastern Columbia River shoreline south past the Rock
Island project. On the western side of the river in the
vicinity of the Wells project are U.S. Highway 97 and
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Alternate U.S. Highway 97, excepting in the
vicinity of the Chelan Butte Wildlife Area, where
no highways are present. South of the wildlife area
is Alternate U.S. Highway 97 south to Wenatchee.
State Route 285 then parallels the Columbia River
in the vicinity of Wenatchee, and the Malaga
Aluminum Company of America (ALCOA)
Highway parallels the western shore of the river
south past the Rock Island reservoir.

For all three projects, there are no locks, ports,
harbors, or smaller navigational channels that
provide commercial boat passage between the three
projects. Consequently, motor use on the river in
the vicinity of the three projects is restricted to
recreational use between projects.

Two railroads parallel portions of the Columbia
River in the Plan area. The Burlington Northern
railroad follows the western shoreline, while the
Rock Island Railroad and the Burlington Northern
Railroad extends along the eastern shoreline.

1.7.2 PREVIOUS AND ONGOING MANAGEMENT
PROGRAMS IN THE PLAN AREA

A wide range of Federal, State, tribal, utility, and
environmental parties are active in the management
of the Columbia River and its adjacent resources.
Literally hundreds of plans and studies have been
conducted in the area. These include long-range
operations plans for the hydropower projects at the
system and project levels. These also include
detailed scientific studies focusing on issues such as
fish passage, fish habitat, water quality, or other
physical elements that affect biological
requirements for salmon and steelhead. For the
Wells, Rocky Reach, and Rock Island projects, the
FERC licenses and related documents provide an
extensive record on the background of the projects
and their operating characteristics, including
environmental effects. Many of these documents
are included as references for the HCPs and this
EIS.

Other studies in the area include resource and

watershed management plans developed at the State

and Federal levels to comply with the requirements of
the Clean Water Act, to support natural resource
management initiatives (including those required by
the Endangered Species Act), and to assist in water
rights administration. The plans include scenic, land
use, and recreational resource management studies.
Also included are scientific and engineering studies
conducted by NMFS, USFWS and other studies
related to recovery planning, permitting, and
mitigating project development. Some of these
studies are directly within the HCP planning areas,
while others involve issues that either affect the plan
area environment or are influenced by the activities of
the Mid-Columbia projects. Where appropriate, the
HCPs and this EIS refer to these documents in the
review of scientific information, and in the analysis of
the HCPs compatibility with other plans and
programs.

The following is a brief review of the entities that
conduct hydropower and river-related management
studies in the plan area. Where appropriate, the major
activities or efforts relevant to the PUD projects and
the Mid-Columbia HCPs are identified.

1.7.2.1 Federal Energy Regulatory
Commission

The FERC conducts an ongoing review of State and
Federal comprehensive plans for developing or
conserving a waterway. This activity is part of FERC
efforts to comply with the Electric Consumers
Protection Act of 1986, which ordered FERC to
consider each proposed project's consistency with
relevant comprehensive plans. Table 1-1 is an
October 1999 listing by FERC of the comprehensive
plans it has identified in and around the Columbia
basin.

1.7.2.2 National Marine Fisheries Service

Many of NMFS’ past studies, listings, and rules are

directly relevant to the Mid-Columbia hydroelectric
projects. Currently, the most significant documents,
aside from the listings themselves, are NMFS's
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TABLE 1-1.

COMPREHENSIVE PLANS IN THE PROJECT AREA

PLAN

Columbia River Basin Fish and Wildlife Program (1984, 1987, 1994), Northwest Power Planning Council

Columbia River Fish Management Plan Settlement Agreement, U.S. District Court for the District of Oregon in Case No. 68-

513

®  |nstream Resource Protection Program for the Mainstem Columbia River in Washington State, WDOE

®  Northwest Conservation and Electric Power Plan, Northwest Power Planning Council

®m  Okanogan National Forest Land and Resource Management Plan, U.S. Forest Service (USFS)

= Protected Areas Amendments and Response to Comments, Northwest Power Planning Council

®m  Resource Protection Planning Process - Mid-Columbia Study Unit, Department of Community Development. Washington
Office of Archaeology and Historic Preservation

®m  Scenic Rivers Program Report, Washington State Parks and Recreation Commission

®m  Shorelands and Coastal Zone Management Program, WDOE

®m  Shorelands and Water Resources Program - State Wetlands Integration Strategy, WDOE

®m  State of Washington Natural Heritage Plan, Washington Department of Natural Resources

®m  State Scenic River System Act, Chapter 79.72 RCW

®  Washington State Hydropower Development/Resource Protection Plan, Energy Office

®  Washington State Scenic River Assessment, Washington State Parks and Recreation Commission

®  Washington's Statewide Comprehensive Outdoor Recreation Plan, Sixth Edition, Interagency Committee for Outdoor
Recreation

®  Water Resources Management Program - Methow River Basin, WDOE

®  Water Resources Management Program - Okanogan River Basin, WDOE

®  Water Resources Management Program — Entiat River Basin, WDOE

®  Water Resources Management Program - Wenatchee River Basin, WDOE

®  Wenatchee National Forest Land and Resource Management Plan, USFS

u

Wenatchee River Basin Instream Resources Protection Program, WDOE

Source: FERC (1999)

1995 biological opinion on the Operation of the
Federal Columbia River Power System, and the
1998 supplemental biological opinion for steelhead.
The 1995 biological opinion was the result of a
Federal ruling that ordered NMFS to reexamine a
“No Jeopardy” biological opinion issued in 1993 for
the system plan.

While prepared in response to a re-initiation of
consultation between NMFS and the Federal system
operators, the biological opinion outlined the
Federal government's commitments to recover the
listed species. It described an ecosystem
management approach for improving the likelihood
of recovery, and established the specific measures it
deemed necessary for the survival and recovery of
the listed species. NMFS, through the biological

opinion, sought to address all sources of salmon and
steelhead mortality related to the Federal
hydroelectric projects. It also included measures to
rebuild the stocks to meet the requirements of the
Endangered Species Act and address Federal treaty
obligations and trust responsibilities to the Indian
people.

1.7.2.3 Bonneville Power Administration,
U.S. Department of Energy

The BPA is the sole Federal power marketing
agency in the Northwest and the region's major
wholesaler of electricity. Created by Congress in
1937, BPA services the States of Washington,
Oregon, Idaho, Montana, west of the Continental
Divide, and small adjacent portions of California,
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Nevada, Utah and Wyoming. BPA markets and
transmits power, coordinates operation of the
Federal Columbia River Power System, and
manages a large portion of the Pacific Northwest-
Pacific Southwest Intertie. Although it lacks
authority to build or own dams or power plants,
BPA does own and operate, within its service area,
the nation's largest network of long-distance, high-
voltage transmission lines. The BPA is part of the
U.S. Department of Energy, but is not funded by tax
revenues; the agency recovers the cost of operations
and maintenance mainly through its electricity rates.

1.7.2.4 U.S. Army Corps of Engineers

The U.S. Army Corps of Engineers owns and
operates eight Federal hydropower projects on the
Columbia and lower Snake rivers. This includes the
McNary, Dalles, Bonneville and John Day projects
on the lower Columbia. The Army Corps of
Engineers is also responsible for implementing the
Columbia River Fisheries Management Program for
its projects. The management program is largely
based on measures contained in the March 1995
biological opinion issued by NMFS on the impacts
of the Federal hydropower system operations on
Snake River chinook and sockeye salmon. It also
incorporates newer measures included in NMFS's
1998 supplemental biological opinion for steelhead.
In addition, the Army Corps of Engineers’ program
considers and implements capital construction
measures for mainstem fish passage.

1.7.2.5 Northwest Power Planning Council
and the Columbia River Basin
Fish and Wildlife Program

The Northwest Power Planning Council is a four-
state compact formed under the Northwest Power
Act. Through the Council, Idaho, Montana, Oregon
and Washington oversee electric power system
planning and fish and wildlife recovery in the
Columbia River basin. The Council has no direct
authority over utilities, but it works closely with
Northwest utilities and State regulatory
commissions. The Northwest Power Act gave the

Council three distinct responsibilities: (1) to assure
the region has an adequate, efficient, economical
and reliable electric power supply; (2) to prepare a
program to protect, mitigate and enhance fish and
wildlife of the Columbia River basin that have been
affected by the construction and operation of
hydropower projects; and (3) to inform the Pacific
Northwest public about energy issues and involve
the public in decision-making.

Recent studies by the Council include a reliability
study of the Northwest power system loads and
resources, and a review of Columbia River basin
fish and wildlife decision-making processes. One
of the Council's largest ongoing programs is the
Columbia River Basin Fish and Wildlife Program,
which was last adopted in 1995, with an update
currently underway.

The basin fish and wildlife program was the first
comprehensive strategy for fish and wildlife in the
Columbia River basin. The Northwest Power Act
required the plan to address the following issues: (1)
environmental quality, (2) compatibility with the
existing regional power system, and (3) protection,
mitigation, and enhancement of fish and wildlife
and related spawning grounds and habitat (including
sufficient quantities and qualities of flows for
successful migration, survival, and propagation of
anadromous fish). The four key directives in the
Council's fish and wildlife program regarding
anadromous fish are to improve migration survival,
reduce harvest, protect and improve habitat, and
improve hatcheries.

1.7.2.6 Fish Passage Center

The Fish Passage Center is an entity established by
the Northwest Power Planning Council's Fish and
Wildlife Program, with funding provided by BPA.
The Fish Passage Center participates in
coordinating river flows for fish migration at
mainstem Columbia and Snake river hydroelectric
projects, both Federal and non-federal. The Fish
Passage Center provides technical support and data
for the agencies and tribal members in planning and
implementing operation of the hydroelectric system.
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It provides extensive data on flow and passage
mitigation measures related to the Council's Fish
and Wildlife Program and NMFS biological
opinions.

1.7.2.7 Bureau of Indian Affairs, U.S.
Department of the Interior

The Bureau of Indian Affairs (BIA) is charged with
carrying out the major portion of the trust
responsibility of the United States to Native
American Indian Tribes. This trust includes the
protection and enhancement of Indian lands and
natural resources through technical assistance and
management and mineral resource management.

1.7.2.8 Bureau of Land Management, U.S.
Department of the Interior

The BLM is responsible for the management of 114
million hectares of public lands located primarily in
the far west and Alaska. Resources managed by
BLM include timber, hard minerals, oil and gas,
geothermal energy, wildlife habitat, endangered
plant and animal species, rangeland vegetation,
recreation and cultural values, wild and scenic
rivers, designated conservation and wilderness
areas, and open space. The Hanford reach, located
downstream of Priest Rapids project, has been
designated a historical monument. Some of the
lands adjacent to the Mid-Columbia reach are also
Federal public lands managed by BLM.

1.7.2.9 Bureau of Reclamation, U.S.
Department of the Interior

The BOR administers Federal programs in the 17
western States for water resource management, and
owns and operates a number of dams in the
Northwest including Grand Coulee Dam north of
the Mid-Columbia projects. It also owns and
operates several projects on the tributaries of the
Columbia River.

1.7.2.10 U.S. Environmental Protection
Agency

The U.S. Environmental Protection Agency
(USEPA) is responsible for managing and enforcing
water quality regulations in the nation's waters. It
also regulates discharge of pollutants into water and
air. Under the Clean Water Act, USEPA, the State,
tribal governments, other Federal agencies, and
private landowners will implement numerous
programs throughout the Columbia River basin to
improve water quality in associated watersheds and
tributaries. These programs will be implemented in
the mainstem and tributaries and will focus on
improving water quality, restoration of habitat, and
recovery of Endangered Species Act-listed species.
In the state of Washington, the Washington
Department of Ecology has been charged by the
USEPA to implement the provisions of the Clean
Water Act.

1.7.2.11 Columbia Basin Fish and Wildlife
Authority

The authority is an association of the fish and
wildlife agencies from the four states, the two
Federal agencies and 12 Indian Tribes in the
Columbia River basin. Its mission is to coordinate
planning and implementation of the fish and
wildlife management issues in dealings with the
Northwest Power Planning Council, BPA, and the
Army Corps of Engineers. It is a non-regulatory
party, and presents only consensus positions of its
members.

1.7.2.12 Columbia River Inter-Tribal Fish
Commission

This commission represents Columbia basin Indian
Tribes that signed treaties in 1855 securing to them
certain reserved rights to take fish in the Columbia
River and its tributaries. The Commission is
composed of the fish and wildlife committees of its
member Tribes and supplies technical expertise and
enforcement resources.
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1.7.2.13 Columbia River Treaty Tribes

Four Columbia River basin Tribes have reserved
rights to anadromous fish, provided through an
1855 treaty with the United States. The four treaty
Tribes are the Nez Perce Tribe, the Confederated
Tribes of the Umatilla Indian Reservation, the
Confederated Tribes of the Warm Springs
Reservation of Oregon, and the Confederated Tribes
and Bands of the Yakama Indian Nation. A fifth
tribal organization, the Confederated Tribes of the
Colville Indian Reservation, was not specifically
named in the 1855 treaty, but the Colville
confederation includes the Nez Perce Tribe.

From 1905 through the present, a series of
Congressional Acts and Federal court rulings have
clarified tribal treaty fishing rights, and determined
the various responsibilities of State and Federal
agencies to co-manage basin resources with the
Tribes and regulate treaty fisheries for conservation
purposes. Below, the Tribes are briefly described,
based on information provided by the Columbia
River Inter-Tribal Fish Commission. Summary
information on the Tribes is followed by a listing of
tribal settlements and agreements involving the
Wells, Rocky Reach, and Rock Island projects.

The Nez Perce Tribe

The Nez Perce homeland once covered 5 million
hectares in what is now Idaho, Oregon, and
Washington. Today, the reservation consists of
741,300 acres, of which 13 percent is owned by the
Tribe. The Nez Perce co-manage and fish in several
Columbia River basins, including the mainstem
Columbia. The Tribe has an enrolled membership
of about 3,000 and is headquartered in Lapwai,
Idaho.

The Confederated Tribes of the Colville
Reservation

The reservation of the Confederated Tribes of the
Colville was established by President Grant's
Executive Order in 1872. The 12 Tribes located

there are the Okanogan, Lakes, Colville, San Poli,
Nespelem, Methow, Entiat, Chelan, Wenatchee,
Moses-Columbia, Palouse, and the Nez Perce. The
1,397,500 acre reservation in the north central
section of Washington State is bounded on the east
and south by the Columbia River and on the west by
the Okanogan River.

The Confederated Tribes and Bands of the
Yakama Indian Nation

The Yakama Indian Nation includes 14 bands and
Tribes, including the Kah-milt-pah, Klickitat,
Klinquit, Kow-was-say-ee, Li-ay-was, Oche-chotes,
Palouse, Pisquose, Se-ap-cat, Shyiks, Skinpah,
Wenatshapam, Wishram, and Yakama. The
1,185,000-acre Yakama Indian Reservation is in
south central Washington. The Yakama Indian
Nation co-manages the Columbia River, as well as
the Wind, White Salmon, Klickitat, Yakima,
Wenatchee, Methow, Entiat and Okanogan rivers,
and fishes in many locations in the greater basin.

The Confederated Tribes of the Umatilla
Indian Reservation

The confederation of the Walla Walla, Cayuse, and
Umatilla Tribes shared a homeland in what is now
northeastern Oregon and southeastern Washington.
Today the three-Tribe confederation numbers 1,500,
and much of the tribal reservation is in the Umatilla
and Grande Ronde River watersheds in Oregon.
The Tribe has co-management responsibilities for
several Columbia basin rivers, including the
mainstem Columbia. Most of its fishing and
conservation activities occur along the Umatilla,
Grande Ronde, and Columbia rivers, below the
confluence of the Snake and Columbia rivers.

The Confederated Tribes of the Warm
Springs Reservation of Oregon

The three Tribes in this confederation are the Warm
Springs, Wasco and Paiute, and the Tribal
headquarters are in Warm Springs, Oregon. The
Warm Springs Tribe co-manages the Columbia,
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Deschutes, Fifteenmile Creek, John Day and Hood
River watersheds, but is typically not an active
participant in the management of the Mid-Columbia
reach. However, their fishing activities are affected
by the health of Mid-Columbia stocks.

1.7.3 OTHER CONTRACTS AND AGREEMENTS

1.7.3.1 Mid-Columbia PUD FERC
Agreements

The licenses for the three Mid-Columbia
hydroelectric projects include agreements with
Columbia basin tribal nations, State and Federal
fisheries agencies, and major contracted power
purchasers. The agreements address such issues as
juvenile fish passage, hatchery operations, and
project modifications and studies related to
anadromous fisheries. For the Rock Island project,
the Chelan County PUD has entered into an
agreement with the Confederated Tribes of the
Colville Indian Reservation, the Confederated
Tribes of the Umatilla Reservation, and the
Confederated Tribes and Bands of the Yakama
Indian Nation. However, the agreement for the
Rocky Reach Project (4™ Revised Interim
Stipulation) has expired. The Douglas County PUD
has also entered into agreements with these same
entities for the Wells project.

1.7.3.2 Major Bond and Sales Agreements
for the Projects

The projects owned by the Chelan and Douglas
County PUDs have different development and
financing histories. However, long-term bonds and
sales contracts are two major elements affecting
their operations, and the major reason why the
district's are seeking an HCP agreement with a 50-
year term. Uncertainty about the effects of
Endangered Species Act issues on the projects could
affect the districts bond ratings and their ability to
enter future long-term sales contracts.

Through long-term contracts, Chelan County PUD
sells about 63 percent of its hydroelectric power at

cost to utilities in the Northwest. The district
finances its hydropower projects through bonds
dedicated to each project, and through consolidated
bond offerings that also fund its power distribution
and water/wastewater systems. The Douglas
County PUD sells about 62 percent of its power
through long-term contracts. The major financing
bonds and sales contracts for the PUDs and their
projects are described below.

The Rocky Reach project was developed and
financed by Chelan County PUD through the sale of
revenue bonds, which pledged revenues from the
project for debt repayment. The original project
was financed with $273.1 million of revenue bonds
in 1956 and 1957; by 1998, both issues had been
repaid or refinanced. Additional project
improvements for generation, recreation, fish
protection and other features have also been
financed by revenue bonds; as of 1999, $18 million
in bonds were outstanding.

The repayment of the revenue bonds has been
guaranteed through power sales contracts between
Chelan County PUD and Pacificorp, Portland
General Electric Company, Puget Sound Energy,
Inc. (formerly Puget Sound Power & Light), Avista
Corporation (formerly Washington Water Power
Company), the ALCOA, and the District's electric
distribution system. Most of the contracts cover a
50-year period that started after the November 1961
date of commercial operation, and they expire in
October 2011. The current contracts for Rocky
Reach allow the district only to recover production
costs, but it can sell its excess power at market rates
(Chelan County PUD 1999¢)

The Rock Island project was first developed by
Puget Sound Energy in 1930, and was purchased by
Chelan County PUD in 1956. A second
powerhouse was added to the project in 1979. The
district has issued several series of bonds to
purchase, expand and improve the project, and as of
1999 had $316 million in bonds outstanding. All of
the power from the project is sold to Puget Sound
Energy and to the district's distribution system
(Chelan County PUD 1999¢).
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The Douglas County PUD began developing the
Wells project in 1963, and completed the project in
1967. The development was funded through
revenue bonds. In 1975, 1986, 1990 and 1993,
additional bonds were issued for various project
improvements and to fund programs required under
the project's license and other agreements. As of
1999, the PUD had $168.7 million in bonds
outstanding. Through long-term sales contracts that
continue to 2018, 100 percent of the power
generated by Wells is sold to Pacificorp, Puget

Sound Energy, Portland General Electric Company,
Avista Corporation, and the District's distribution
system. In addition, the District has a power sales
contract with the PUD No. 1 of Okanogan County,
which entitles Okanogan PUD to an 8 percent
interest in the project after all acquisition and
construction debts are repaid, which is expected to
occur in October 31, 2017. The remaining 92
percent will be owned by Douglas County PUD.
The contracts allow the district to recover
production costs for the Wells project.

1.8 SCOPE OF THE ENVIRONMENTAL IMPACT STATEMENT

Public scoping for the environmental review
of the permit applications began with
publication of a Notice of Intent in the
Federal Register on January 6, 1999.
Subsequently, a scoping brochure was
distributed to all parties requesting additional
information after the Notice of Intent was
published, as well as to individuals, agencies,
businesses or organizations known to have an
interest in the hydroelectric projects, the
HCPs, or other aspects of the study area. The
mailing list included over 285 individuals,
agencies, private businesses, and
organizations. Both the Notice of Intent and
the brochure described the project's public
scoping period, which lasted through
February 5, 1999. The brochure included
notice of project scoping meetings, and
notices of the meetings were also advertised
in local newspapers.

Scoping meetings were held on January 20, 1999 in
Wenatchee, Washington and on January 21, 1999 in
Brewster, Washington. Spoken comments were
solicited at the meetings, and written comments
were received throughout the scoping period.
Additional resource agency comments were also
received as a result of a scoping and alternatives
development meeting held on March 3, 1999.
Using results from the scoping meetings, NMFS
and the project applicants refined the scope of the
projects and alternatives.

The meetings also helped highlight areas of special
concern, which included environmental protection,
Endangered Species Act compliance, and impacts to
society and economic conditions. Comments
included alternative preferences, monitoring and
measurement, and cultural resources, as well as
requests for additional information on the regulatory
context and requirements for hydropower project
licensing, and implementation and interpretation of
the no surprises policy. Following development of
the alternatives, a cooperating and participatory
agency/organization meeting was held on
September 9, 1999 to describe the alternatives and
scoping comments received.

1.8.1 TEMPORAL SCOPE

The period of time covered by the EIS analysis of
direct and cumulative effects includes present and
future actions and their effects on each resource.
For the purpose of this analysis, the temporal scope
will look 50 years into the future, which is the term
of the HCP agreements. The scope of the analysis
does not consider impacts or damages related to past
project construction. This 50-year time frame for
the HCPs was selected by the PUDs because of the
high costs involved with HCP negotiation, species
research, permit/document preparation, and ongoing
monitoring. An HCP term less than 50 years would
be at a significantly greater cost over the lifetime of
the agreement considering the initial large HCP
preparation expenses.
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1.9 DECISION TO BE MADE

The proposed action (Alternative 3) is the preferred
alternative by the project proponents (Douglas
County and Chelan County PUDs). NMFS will
select the Federal agency’s preferred alternative in a
Record of Decision (ROD) that will be issued by
NMES after the completion of this EIS and
following the subsequent public review and
comment period. There are several key steps that
NMFS must also take before deciding on the
applicants' request for a Section 10 incidental take
permit. The actions by NMFS will be guided by
both the Endangered Species Act and NEPA
requirements. The major NEPA-related issues that
NMEFS must consider in making its decision are:

= Was the environmental review process
adequate?

= Were the impacts adequately discussed, and will
significant adverse impacts be mitigated?

= Were all reasonable and appropriate alternatives
to the proposed action considered?

= Are there significant unavoidable adverse
impacts?

= What were the values that were considered, and
what is the basis for the decision?

= Are there any outstanding unresolved issues?

= Will the proposed action result in the
irrevocable commitment of Federal resources?

The major Endangered Species Act issues that
NMFS must consider are related to the overall
protection and recovery of the salmon and steelhead
species that would be covered by the incidental take
permit. To document its analysis and decision
making, NMFS will prepare a biological opinion to
determine if the implementation of the HCPs is
likely to jeopardize the continued existence of listed
species that are likely to occur in the Plan area. The
analysis by NMFS will involve:

= Defining the species-level biological
requirements,

= evaluating the species status with respect to the
species-level biological requirements,

= determining the biological requirements within
the proposed action area,

= determining the status of the species within the
action area,

= determining the factors affecting the species
environment within the action area,

= determining the effects of the proposed action
on species-level biological requirements,

= evaluating the cumulative effects associated
with the proposed action,

= identifying critical habitat for the species,

= determining whether the species can be
expected to survive with an adequate potential
for recovery under the proposed action, and

= identifying reasonable alternatives to the
proposed action if it is likely to jeopardize listed
species.

If the NMFS’ biological opinion finds that the
proposed actions are not likely to jeopardize the
continued existence of the listed species and not
likely to result in the destruction or adverse
modification of critical habitat, the permits can be
approved. Any additional measures that NMFS
deems necessary for the permit would be detailed in
the biological opinion. The ROD will certify the
adequacy of the HCPs environmental review
process, and it will incorporate the requirements of
the permit, including the requirements in the
biological opinion and the mitigation commitments
of the applicants. It will also include a summary of
the responses to comments on the EIS.
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Alternatively, if incidental take permits are not
authorized under Section 10 (a)(1)(B) of the
Endangered Species Act, the FERC may seek
coverage from Section 9 take prohibitions through

1.10 BACKGROUND SUMMARY

In late 1993, three Washington State PUDs (Chelan,
Douglas, and Grant) began the process of
developing eco-system based plans to manage the
fish and wildlife that inhabit the Mid-Columbia
River basin and it’s tributaries (from the tailrace of
the Chief Joseph Dam at river mile 545 on the
Columbia River to the confluence of the Yakima
and Columbia rivers at river mile 335). By 1998,
when final plans were submitted to NMFS as
applications for incidental take permits under
Section 10 (a)(1)(B) of the Endangered Species Act,
many State and Federal resource agencies, Tribes,
and American Rivers, had participated in their
development.

NMES is currently evaluating how Endangered
Species Act-listed species and other natural
resources would be affected by the specific
measures contained within the HCPs. Therefore,
this EIS is being developed for the purpose of
disclosing the information relevant to the plans such
that environmental consequences resulting from
implementation of the HCPs can be considered by
NMFS when determining whether or not to issue
incidental take permits.

The final HCPs submitted to NMFS are specific to
three hydroelectric projects on the Mid-Columbia
River, the Wells project owned and operated by
PUD No. 1 of Douglas County, and the Rocky
Reach and Rock Island projects owned and operated
by PUD No. 1 of Chelan County. Although the
plans initially included the Priest Rapids Project,
owned and operated by PUD No. 2 of Grant
County, this PUD has since withdrawn as a
participant. In addition, the original eco-system
based management approach was abandoned as
overly ambitious in favor of HCPs that focus
specifically on the five Plan species.

consultation with NMFS or the PUDs may
challenge NMFS’ decision or file new Section 10
permit applications.

The objective of the HCPs is to achieve 100 percent
no net impact for each Plan species affected by the
Wells, Rocky Reach, and Rock Island hydroelectric
projects. If NMFS determines that the HCPs satisfy
the requirements of Section 10 (a)(1)(B) of the
Endangered Species Act, then individual incidental
take permits would be issued for each project.
Alternatively, if incidental take permits are not
authorized, FERC may seek coverage from Section
9 take prohibitions through consultation with NMFS
or the PUDs may challenge NMFS’ decision or file
new Section 10 permit applications.

Based on the status of endangered anadromous
salmonid species within the action area and results
of the QAR analyses, continuing with the status quo
(i.e., project operations as described in the existing
settlement agreements and FERC licenses) results in
a high likelihood that the species will not survive
into the future. Therefore, the no-action alternative
is not a viable option.

The HCPs are designed to minimize and mitigate
the impacts to protected species from the operation
of the three hydropower projects. The plans include
measures specific to each of the projects, but they
also feature overall standards for salmon and
steelhead protection at the three projects. The
agreements establish a survival standard of 91
percent for the Plan species (adults and juveniles)
passing through the geographic area of each project.
In addition, there would be an independent standard
of 95 percent juvenile dam passage survival for each
of the Plan species at each project .

The utilities would compensate for the 9 percent
fish loss at the projects through a hatchery and
tributary habitat fund. Hatcheries would
compensate for 7 percent of fish mortality at the
projects. Habitat improvements in the Columbia
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River tributaries would compensate for the
remaining 2 percent mortality. This compensation
for project mortality would result in a no net impact
standard at the three projects. Currently, the
mitigation for ongoing fish losses at the projects is
provided by hatchery programs.

A key part of the HCP agreements is an “adaptive
management” approach that would allow
Coordinating Committees to jointly determine how
to manage project operations and HCP activities to
meet the HCP standards. The utilities, State and
Federal resource agencies, Tribes and American

Rivers would be represented on the Coordinating
Committees and would monitor implementation of
the HCPs if each signs the HCP agreements.
Douglas County and Chelan County PUDs would
have separate Coordinating Committees for the
Wells and Rocky Reach/Rock Island projects,
respectively. Under the agreement, the utilities
would have the ultimate authority in the decision
making process, as long as the no net impact
standards are being met. If all parties agree that the
standards have not been achieved, the Coordinating
Committees would have an increased role in the
decision making process.
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2 ALTERNATIVES INCLUDING THE PROPOSED ACTION

Key Terms

FERC License - A Federal license for hydroel ectric projects that includes requirements and restrictions about how the
projects are maintained and operated. The PUD hydroel ectric projects are licensed by the FERC, under the Federal
Power Act.

Fish Passage Facilities - The features of adam that enable fish to move around, through, or over adam without harm.
Facilities generally include an upstream fishladder and/or a downstream bypass system. A fishladder is a series of
ascending pools constructed to enable salmon or other fish to swim upstream past the dam or barrier. A bypass
system is astructure that provides aroute for fish to move through or around the dam without going through turbine
unitsthat are the primary source of fish mortality at adam.

Run-of-the-River Hydr oelectric Project - The Wells, Rocky Reach, and Rock Island hydroelectric projects are run-of-the
river projects, which means that they do not store substantial amounts of water in their reservoirs. Run-of-the-river
hydroel ectric projects produce electric power through use of the gravitational force of falling water, and consist of a
powerhouse, spillway and embankments, as well as fish passage facilities.

No Net Impact - An objective of the HCPs is to achieve 100 percent No Net Impact for each Plan species affected by the
Wells, Rocky Reach, and Rock Island hydroelectric projects. The No Net Impact standard consists of two primary
components: ninety-one percent project passage survival, achieved within the geographic area of the projects, and a
nine percent compensation for unavoidable project mortality. The utilities would compensate for the 9 percent fish
loss at the projects through a hatchery and tributary habitat fund. Hatcheries would compensate for 7 percent of fish
mortality at the projects. Habitat improvementsin the Mid-Columbia River tributaries would compensate for the
remaining 2 percent mortality. This compensation for project mortality would result in a No Net Impact standard at
the three projects.

Settlement Agreement - Protection plans developed through negotiations with the fishery agencies and Tribes that specify
mitigation and compensation measures for the impacts to anadromous fishery resources as aresult of project
operations. The fish protection agreements for the Wells, Rocky Reach, and Rock Island projects are documented in
the 1990 Wells Long-Term Settlement Agreement, the 1994 Fourth Revised Rocky Reach Interim Stipul ation
(expired), the 1987 Rock Island Settlement Agreement, and the Vernita Bar Agreement.

* See Chapter 6 for a complete listing of all Key Terms.

This chapter summarizes aternatives to address P dternatives considered in this EIS,

Endangered Species Act requirements for listed

species affected by operation of the Wells, Rocky the common and the unique features of the
Reach, and Rock Idand hydrodlectric projects. The aternatives,

three alternatives considered for the projects are . o ) )
discussed and compared on agenerd level in this aternatives eliminated from detailed evaluation,
chapter, and presented in more detail in Chapter 4. ad

Specificaly, this chapter explains:

o

O

P comparative differences between the
P How the aternatives were developed, alternatives.

P theexisting hydroelectric projects and related
fisheries issues,
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2.1 DEVELOPMENT OF ALTERNATIVES

Upper Columbia River steelhead and spring-run
chinook salmon were listed as endangered under the
Endangered Species Act in 1997 and 1998,
respectively. The dternatives examined in this EIS
include a no-action alternative and two action
alternatives for obtaining Federal approva to impact
these endangered species.

Hydroelectric projects have the potential to impact
steelhead and spring-run chinook salmon through
the direct and indirect effects of project operations,
and due to changes in habitat that result from
project operations. Asaresult, an incidental take of
either of these species may occur. An ‘incidental
take of alisted speciesis any take that results from,
but is not the purpose of an otherwise lawful
activity. Take, asdefined in Section 9 of the
Endangered Species Act, isto harass, harm, pursue,
hunt, shoot, wound, trap, capture, collect or attempt
to engage in any such conduct. Under the terms of
Section 7 (b)(4), Section 7 (a)(2), and Section 10 (a)
of the Endangered Species Act, atakeis not
prohibited provided that it isin compliance with the
terms and conditions of either abiologica opinion
(Section 7) or an incidental take permit (Section
10).

A biological opinionisthe result of consultations
that occur between Federal agencies pursuant to
Section 7 of the Endangered Species Act. An
incidental take permit isissued for non-Federa
actions according to Section 10. Because the Wells,
Rocky Reach, and Rock Idand hydroelectric
projects were issued Federd operating licenses by
FERC, this agency is required to consult with
NMFS under Section 7 in order to obtain legal
coverage from the Section 9 take prohibitions.

Under this process, FERC would identify the
potential incidental take of listed species that may
result from continuing project operations. They
would then suggest measures to protect the species
to the extent possible and describe how these
measures would be implemented. The NMFS

would then prepare a biological opinionto
determine if the proposed actions and associated
protection measures were sufficient to prevent take
to the extent that the species would not bein
jeopardy of extinction.

A “no jeopardy” biologica opinion would be issued
only if the NMFS biologica opinion determines that
the actions is not likely to jeopardize the continued
existence of the listed species or cause the
destruction or adverse modification of critical
habitat, and that there is adequate potentia for
recovery of listed species when the proposed
protection measures are implemented. If NMFS
determines that the proposed measures are not
adequate to ensure the continued existence of the
species, areasonable and prudent alternative to the
proposed action would be developed. The measures
developed by NMFS, and the terms and conditions
or reasonable and prudent aternatives are
mandatory requirements of the biologica opinion.
To bein compliance with the take prohibitions of
Section 9, FERC would implement the measures
identified in the biological opinion by modifying the
associated operating licenses. However,
modification of a FERC licenseis subject to apped
by the licensee.

The reasonable and prudent measures or aternatives
and the terms and conditions of the biological
opinionwould remain in effect as long as new
information did not indicate that the species
continued existence wasin jeopardy. If new
information did show that the species was declining
or that there were other adverse effects associated
with project operations, FERC would reinitiate
consultation with NMFS and additional measures
would be implemented as necessary.

Non-Federa applicants can apply for a special
exemption to the take prohibitions by utilizing the
Section 10 permitting process. The Section 10
process requires applicantsto develop a
conservation plan specifying, among other things,
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impacts that are likely to result from their proposed
actions, and defining the measures that would be
taken to minimize and mitigate for the impacts.
Conservation plans under the Endangered Species
Act are also known as habitat conservation plans
(HCPs). A hiological opinionfrom NMFS would
still be required and would determine if an
incidental take of a species, considering the
applicant's HCP measures, would cause jeopardy or
adverse harm to the listed species, to any additional
proposed HCP Permit species, or to their critical
habitat.

This EIS examines the Federal and non-Federal
aternatives for complying with the Endangered
Species Act. Alternative 2 involves the Section 7
process, where FERC consults with NMFS on
decisions related to reasonable modifications of the
project structures or operations, or other plans that
may affect listed species. Alternative 3 utilizesthe
Section 10 process for non-Federal applicants (HCP
approach). This dternative would provide
incidental take permits to Chelan and Douglas
County PUDs for the implementation of their HCPs.

Alternative 2 applies only to species currently listed.

The HCP approach in Alternative 3 includes
protection programs for the two species currently

2.2 PROJECT DESCRIPTION

2.2.1 PHYSICAL FEATURES

The Wells, Rocky Reach, and Rock 1dand

hydroel ectric projects are run-of-the river projects,
which means that they do not store substantial
amounts of water in their reservoirs compared to the
larger storage projects like the Chief Joseph or
Grand Coulee dams upstream. Each project
consists of a powerhouse, spillway, and
embankments. The reservoir areaimmediately
upstream of each powerhouse and spillway is called
the forebay, while the tailrace is on the downstream
side of the project (Figure 2-1). The upper limit of
each reservoir encroaches upon the tailrace of the
next project upstream (Table 2-1).

listed and additional Plan species. Protection
measures for other anadromous fish species under
Alternatives 1 and 2 (and under Alternative 3to a
certain extent) would be included in existing
settlement agreements and FERC license articles.
Additional measures may aso be included in future
relicensing procedures.

A 50-year time period, based on the 50-year
implementation period of the HCPs, has been used
in this EIS for comparison of the aternatives. Over
the course of this 50-year period, project
relicensings and specific reopener clauses would be
used under Alternatives 1 and 2 to address the
effects of project operations on anadromous
salmonids. Under Alternative 3, the terms and
conditions of the HCPs would address the effects of
project operations on anadromous salmonids.

Over the 50-year time period, possible changesto
the project areainclude: (1) more species could be
listed, (2) spring-run chinook salmon and/or
steelhead could be delisted due to the overal
success of the protection measures implemented by
the PUDs, State and Federal agencies, private
entities and/or improved total life-history survivad
conditions, or (3) listed-fish populations could
continue to decline.

2.2.1.1 Wells Dam

Until the early 1990s, the Wells Dam was the only
dam in North America designed as a hydrocombine.
While traditional dams have separate powerhouse
and spillway structures, the Wells hydrocombine
integrates the two by placing the spillway openings
in unused space between the generators. The dam
spans 4,460 feet, with the hydrocombine structure
comprising 1,130 feet (Table 2-2). Generating
facilities consist of 10 Kaplan turbines. The
hydrocombine structure contains 11 spill bays
interspersed between the turbine units. Each spill
bay is 46 feet wide. The upstream passage facilities
a Wells Dam congist of identical but mirror-image
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TABLE 2-1. RESERVOIR FEATURES OF THREE MID-COLUMBIA RIVER HYDROPOWER PROJECTS
FEATURE WELLS ROCKY REACH ROCK ISLAND
Reservoir common name Lake Pateros Lake Entiat Rock Island
Owner Douglas County PUD Chelan County PUD Chelan County PUD
Type of operation Run-of-river Run-of-river Run-of-river
Dam location (river mile) 515.8 4745 453.4
Upper limit of reservoir Chief Joseph Wells Rocky Reach
Length (miles) 30 43 21
Miles of shoreline 100 93 43
Surface area (acres) 10,280 9,685 3,447
Useable storage (thousand acre-feet) <300 <430 <100
Normal full pool elevation (feet) 781 707 613
Normal low pool elevation (feet) 771 703 609
Operating fluctuation (feet) 10 4 4
Maximum pool elevation (feet) 791 710 619
Minimum pool elevation (feet) 767 703 602.9
Annual median flow (thousand cubic feet per 109 111 115

second [Kcfs])



TABLE 2-2. STRUCTURAL FEATURES OF THREE MID-COLUMBIA RIVER PUD P ROJECTS
FEATURE WELLS ROCKY REACH ROCK ISLAND
Generating Facilities
Total (peak) generating capacity 840 1,287 660
(megawatts)
Dam configuration Hydrocombine Conventional Conventional
Length (feet)
— Left embankment 1,027 120 590
— Right embankment 2,300 460 -
— Powerhouse 1 1,130 946 870
— Powerhouse 2 - - 470
— Spillway (see Note 1) 740 1,184
Turbine Quantity 10 11 18
Turbine Type Kaplan Fixed-blade prop. (3) Fixed-blade prop. (4)
Kaplan (8) Kaplan (6)
(see Note 2) Bulb (8)
Spill gate quantity 11 12 31
Spill gate type Leaf (2 each) Tainter Leaf (2 or 3 each gate)
Water depth at spill gate (feet) 75 57 32-57 (see Note 3)
Spillway energy dissipaters Yes Yes No
Sluice gates 2 None None
Height of sluice freefall (feet) 70 - -
Fish Passage and Protection Facilities
Fishladders 2 1 3
Adult collection channel Yes Yes Yes
Adult counting stations Yes Yes Yes
Juvenile bypass facilities Yes (see Note 4) (see Note 5)
Tailrace predator control wiring Yes Yes Yes
Fish Production Facilities
Associated hatcheries Wells Chelan Eastbank
Methow Rocky Reach
Cassimer Bar
1. The spillway of Wells' hydrocombine is located vertically above the turbine intakes.
2. Rocky Reach turbines currently in the process of being replaced.
3. Rock Island has a range of spillway crest elevations.
4. Prototype surface collection bypass facility is installed and being tested.
5. Gatewell orifice and collection channel at Powerhouse 2.
ElSfor the Wells, Rocky Reach, and 2-6 Chapter 2
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left and right bank fishway facilities. Each fishway
isaconventiona pool and weir fishladder.

2.2.1.2 Rocky Reach Dam

The Rocky Reach Dam is atraditiona hydroelectric
project with separate powerhouse and spillway
structures. The dam spans 2,460 feet, with the
powerhouse comprising 1,090 feet and the spillway
comprising 740 feet. There are 11 turbines at
Rocky Reach Dam, providing the total nameplate
generating capacity of 1,213 megawatts and a total
hydraulic capacity of 217,500 cubic feet per second
(cfs). Units 1 through 7 are currently vertical shaft
Kaplan turbines installed during the origina
congtruction in 1962, while fixed-blade propeller
turbines were installed at Units 8 through 11 in
1971. One of these fixed-blade propeller units has
been replaced with a Kaplan turbine unit, and the
other three units are scheduled to be replaced by
2003. In addition, all but one of the original Kaplan
units have been replaced with more efficient Kaplan
turbines, which are expected to increase juvenile
fish passage survival.

The spillway structure at Rocky Reach Dam
contains 12 spill bays. Each spill bay is 50 feet
wide, for anet spillway width of 600 feet. The
Rocky Reach Dam is equipped with a single adult
fishway system. There are four general areas where
upstream migrating fish can enter the adult fishway
system: at the right end of the powerhouse, at the
left end of the powerhouse, at the spillway fishway
entrance, and at the powerhouse fish collection
channdl.

2.2.1.3 Rock Island Dam

The basic configuration of Rock Idand Dam is that
of atraditional hydroelectric project with separate
powerhouse and spillway structures. However,
Rock Idand Dam is somewhat atypicd in that there
are two powerhouses, one each at the left and right
banks. The dam spans atotal of 3,115 feet, with
Powerhouse 1 comprising 871 feet, Powerhouse 2

comprising 470 feet, the spillway comprising 1,185
feet, and the left abutment wall comprising 590 feet.

There are currently 18 turbine units and one station
service unit at Rock Idand Dam, providing atota
hydraulic capacity of 220,000 cfs. The origina
construction in the 1930s installed Nagler turbines
in Units 1 to 4 of Powerhouse 1. The second class
of turbines at Rock Idand Dam consists of Kaplan
turbines. These units were installed as Units 5
through 10 in Powerhouse 1, coming online during
the period from 1952 to 1953. The third class of
turbines at Rock Idand Dam consists of bulb
turbines. Eight bulb turbines were installed as part
of the Powerhouse 2 construction project, coming
on linein 1979. Upstream passage facilities at Rock
Isand Dam are composed of three conventional
pool and weir fishladders.

2.2.2 DAMAND RESERVOIR OPERATIONS

The three mainstem Mid-Columbia River projects
reviewed in this EIS were built to produce power.
Callectively, the three dams generate over 14 billion
kilowatt-hours annually, or nearly 6 percent of the
entire hydropower output in the United States.

Operation of these projects, however, must aso take
into account the diverse interests of a broad
spectrum of agencies and river users.

In generd, the three dams are operated to meet
instantaneous demands for power. The projects
produce varying amounts of power throughout a
typica 24-hour period, with typical daytime peaks
being about 135 percent of the nighttime. With
lower demands for power, hydropower projects use
fewer turbines and discharge less water. When
more power is needed, hydropower projects use
more turbines and discharge more water.

The number of turbines in use changes the most
during the early morning and late evening hours. In
most cases, there are more turbines in operation
during the day than at night, which means that more
water passes the dams during daytime. Since the
Mid-Columbia River projects do not store large
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amounts of water, their ability to generate power
depends to a large degree on upstream projects.
Flow releases from Chief Joseph Dam (the large
reservoir dam upstream of the Wells Dam) are
timed to meet daytime load demands at the
downstream dams throughout the day.

The operators of Columbia River hydropower
projects coordinate their projects operations to
ensure the best use of the available water and the
most efficient generation of power to meet demand.
Upstream projects pick up more of the load in the
morning, and downstream projects use the pul se of
flow to generate eectricity in the afternoon and
evening. This coordination maximizes generation
efficiency at the plants by minimizing reservoir
drafting and maintaining efficient “operating heads’
for the turbines.

As agenerd rule, the PUDs operate their turbines at
the highest efficiency possible to maximize power
generation and revenue for the facility.

Each turbine unit receives gpproximately the same
amount of wear and tear through alternating turbine
use. Thisprocessisreatively straightforward at
Wells Dam, which has ten turbines of smilar type
and performance characteristics. Rock Idand and
Rocky Reach dams use several types of turbines,
and the Chelan County PUD decides which turbines
to use by considering how much water will be
discharged and how efficiently each turbine will
meet power demands. Turbine unit priorities may
also reflect fish passage needs or other reasons not
related to power generation.

When dams discharge water over their spillways
rather than through their turbines, they lose the
ability to use that water to generate power.
Generaly, dam operators prefer to minimize the
amount of water they discharge over the spillway.
Forced spill is necessary whenever the reservair is
at its norma maximum operating level, and when
more water is entering the reservoir than the
powerhouses can discharge. Because the dam
operators aong the Columbia River now coordinate
their operations, the amount of forced spill has

dropped significantly. When forced spill does
occur, it typicaly is at night when energy demand is
lowest, or during a period of high run-off.

At each of the mainstem PUD projects, some or dl
of the spill gates have dedicated automatic hoists to
accommodate sudden storm or flood eventsin
accordance with FERC requirements. The
remaining spill gates are opened and closed using
gantry cranes that serve more than one spill gate and
perform other maintenance duties. It is generally
preferred to conduct spill through hoi st-equipped
gates, so that the gantry cranes remain available for
other uses. Ice and floating debris that accumulate
in the forebay are usually removed with acrane. In
extreme circumstances, floating material can be
removed by passing it through duice gates located
at the reservoir surface level. Since the duice gates
a these projects are much smaler than the spill
gates, they may aso be used during forced spill
events when the discharge volumes are small.

2.2.3 How THE DAMS AFFECT MIGRATING FISH

The dams on the Columbia River delay migrating
fish, affecting migration speed and the timing of
both juvenile and adult salmon and steelhead
movements. Juveniles can be killed, injured or
disoriented when they pass downstream through
dams.

The mgor juvenile fish passage routes are:

P through aturbine;

P over aspillway or through a duiceway;
P through ajuvenile fish bypass system; or

P through ancillary dam facilities, such asthe
adult fishway facilities.

Direct or indirect effects to fish can result from any
of these project passage routes. Direct effectsare a
consequence of physical injuries that may be
incurred during passage, resulting in immediate or
delayed mortality. Indirect effects result from
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debilitated, disoriented, or stunned fish being
exposed to additional sources of mortality, such as
predation (Chapman et al. 1994a).

Adults migrating upstream can also be impacted.
Although under normal conditions it islikely that
few adults are directly killed when they travel
upstream past the dams, each dam can potentialy
delay fish at fishways (fishladders). Delaysin fish
passage may require fish to expend more energy to
pass or increase their exposure to high
concentrations of dissolved gases caused by spilling
water at the dams.

The adult salmon and steelhead may also fall back
through the dam, resulting in increased delays and
potentia injury. Additionally, a percentage of
adults fail to enter project fishways and pass
upstream. Even with the latest fish tagging
technologies however, it is not possible to determine
if the failure of fish to pass a project is due to
specific problems with the fishladders. Thisis
because some of the tagged fish detected at a project
may actualy be returning to downstream hatcheries
or anatura spawning area.

Over the past severa decades, many scientific
studies have focused on the effects of the Columbia
River system hydropower projects on anadromous
fish Some of the studies have focused specificaly
on the three Mid-Columbia River projects, while
others have focused on the overall system, on other
projects, or on particular effects. These studies have
helped determine the ways hydropower projects
impact fisheries, and they have shaped the actions
needed to reduce impacts. However, the available
studies do not aways provide definitive
assessments of the full range and magnitude of
project impacts because different methods,
timeframes, and |ocations were used.

2.2.3.1 Juvenile Passage

Juvenile salmon and steelhead pass the three Mid-
Columbia River PUD dams through turbines or
spillways, or through juvenile collection or bypass
systems. Juveniles may be killed or harmed by any

of these dam passage routes, but the highest levels
of mortality typicaly occur when fish pass through
turbines (Whitney et d. 1997). In an effort to
increase survival, the project operators use bypass
systems and spill during the juvenile migration
period.

The three Mid-Columbia River PUD project
operators intend that the majority of smolts pass the
dams through bypasses or by spill, avoiding passage
through turbines. This objective is measured
through an assessment of “fish passage efficiency”,
an important indicator of project effects. The
proportion of fish passing through spillways and
bypasses is essentid information for estimating the
overal survival of juvenile salmon and steelhead
passing a project. However, project fish passage
efficiency caculations may vary annualy due to
changes in fish species, environmenta conditions,
and powerhouse operations. Current project
operations for enhancing juvenile passage are
provided in Table 2-3.

Juvenile Passage Through Turbines

Juveniles passing through turbines can be killed or
injured by mechanical, pressure or hydraulic-related
factors. The turbine blades may strike fish, and fish
can be injured passing through gaps between turbine
components. Fish may be killed by pressure or
hydraulic conditions, such as when fish pass
through areas of cavitation (vacuums) or hydraulic
shear, aswell as pressure or velocity changes.

Indirect mortality occurs after fish have left the
turbine. The principal cause of indirect mortality of
juvenile fish is generally believed to be from
predationby fish or birds. This most likely occurs
in the immediate tailrace area as the juveniles
recover from the disorientation and stress of turbine
passage (Ledgerwood et a. 1990). Stress may also
weaken the resistance to disease and cause
subsequent delayed mortality (Ferguson 1994).
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TABLE 2-3.
REACH, AND ROCK ISLAND DAMS

SUMMARY OF EXISTING B YPASS SYSTEMS AND SPILL OPERATIONS AT WELLS, ROCKY

PROJECT BYPASS SYSTEM

PERIOD OF OPERATION

Bypass Systems/Operations
Wells

discharge)
Rocky Reach

Rock Island
conduit to tailrace)

Spill Operations
Wells
Rocky Reach

See bypass operations (above)

10% of previous day’s average flow in summer

Spring and summer spill purchased by joint request
of the Fisheries Agencies and Tribes from a
Fisheries Conservation Account of $2.05 million

Rock Island

Surface bypass (baffled spill gates with discharge
through controlled spill of up to 8% of total river

Turbine screens in two units; prototype surface
bypass (discharge through conduit to tailrace)

Passive gatewell orifice bypass (discharge through

15% of previous day’s average flow in spring

24 hours/day; between at least April 10 and August
15, depending on the hydroacoustic index of
juvenile fish migration timing

Continue to evaluate and improve the efficiency of
the bypass system, and provide spill as an interim
measure (see below)

24 hours/day (spill is the primary bypass system
used at Rock Island as described below)

See bypass operations (above)

30 days plus 6 additional days if necessary to
encompass 90% of the Okanogan River sockeye
run.

Total of 34 days between June 15 and August 15
The Fisheries Agencies and Tribes decide when
and how much spill to purchase based on funds
available in the Fisheries Conservation Account

(1986 dollars adjusted for inflation) at the market
price of energy

There have been many turbine surviva studies
conducted with juvenile salmon and steelhead at the
Snake, lower Columbia River and Mid-Columbia
River dams. The resulting turbine mortality
estimates have varied gresatly, ranging from 2.3 to
19 percent (Whitney et a. 1997). When mortality
has been estimated through the recovery of fish
immediately after passing through turbines, the rates
were typically less than 7 percent (average 5.5
percent). In studies with longer times between
turbine passage and recovery, mortaity levels
averaged 10.9 percent (Whitney et d. 1997). This
suggests that the higher mortality estimates include
delayed mortality and the potential indirect
mortality effects of predation on disoriented smalts,
aswdl as direct mortality from turbine passage.

More recent evaluations conducted under turbine
operational constraints that are presumed to provide
the best fish passage conditions (i.e., operating
within 1 percent of peak efficiency) indicate greater
survival rates. The NMFS studies of turbine

survival in the Snake River estimate survival at
92.0, 86.5, 92.7, and 93.4 percent in 1993, 1994,
1995, and 1997, respectively (Muir et a. in
preparation). Thus, the average turbine passage
survival estimate in these recent studiesis 91.2
percent.

Wells Dam

Approximately 8 percent of the steelhead and
spring-run chinook outmigrants pass through the
turbines at the Wells Dam (Skalski 1993). Based on
the information discussed above, the best current
estimate of smolt survival for passage through
turbines, that includes both the direct and indirect
components of mortality, is 91.2 percent. The
calculated estimate of juvenile dam passage survival
isvery similar to the results obtained during field
evauations conducted in 1998 and 1999 (Table 2-
4).
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TABLE 2-4. PASSAGE TIMES AND FALLBACK OF ADULT SALMON AND STEELHEAD, AS WELL AS
JUVENILE PASSAGE AND SURVIVAL RATES, PASSING THREE MID-COLUMBIA RIVER Dams!

WELLS ROCKY REACH ROCK ISLAND
Adult Passage
Median Project Passage Time (hours)
Adult Spring-run Chinook 29-34 31-37 20-39
Steelhead 10 26 4
Summer Chinook 33-47 23-30 15
Fall Chinook 31-46
Sockeye 5-22 36 17
Fallback (%)
Adult Spring-run Chinook 4 0 0-3
Summer Chinook >5 2-4 2-3
Steelhead NA? 5 3
Sockeye 4 14 2-4
Juvenile Dam Passage
Turbine Passage Rate (%) 8 39-73 60-80
Spillway Passage Rate (%) NA 8-19 18-34
Bypass Passage Rate (%) 92 15-53 NA
Turbine Survival Estimate (%) 91.2 91.2 91.2
Spillway Survival Estimate (%) NA 98 98
Bypass Survival Estimate (%) >08 98 NA
Estimate of Total Juvenile Dam Passage Survival 97 91-95 89-92
Rate (%)
Measured Survival of Yearling Salmonids 94-100 86-96 89-96

! Some studies used in this table have very low sample sizes but are the most recent estimates available.

2 NA = Not available.
3

system.

These estimates do not include the cumulative effects associated with passage through the entire Columbia River hydropower

Sources: Adult Passage: Stuehrenberg et al. 1995; Swan et al. 1994; Alexander et al. 1998; English et al. 1998a, b
Juvenile Passage: Whitney et al. 1997; Skalski 1993; Bickford et al. 1999, 2000; Eppard et al. 1998; Stevenson et al.

2000.

Rocky Reach Dam

Two studies of direct mortaity on juvenile passage
through the Kaplan turbines at the Rocky Reach
Dam found passage survival to be 94 percent in
1994 (RMC Environmental Services and Skal ski
1994), and 95 and 96 percent in 1996 (Normandeau
and Skalski 1996). Considering both direct and
indirect mortality, the 91.2 percent survival rate
estimated for Wells Dam is also assumed to
represent overall turbine passage survival for al
species at the Rocky Reach Dam, with peak turbine
efficiency operations. The PUD has begun a multi-

year process to install new turbines that are
designed to reduce the gap between the blade and
runner, which is one cause of direct mortality from
turbines. The new turbines are aso more efficient
and will alow for greater flexibility in distributing
powerhouse load among different turbines. These
changes could improve the passage of juveniles
through the tailrace, and reduce predation rates, by
providing flow that is less likely to eddy aong
shoreline areas.
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The survival estimates developed as aresult of the
PIT-tag evaluations conducted in 1998 and 1999
represent the best available information regarding
both the direct and indirect effects of the Rocky
Reach hydroelectric project on the survival of
juvenile Upper Columbia River spring-run chinook
salmon and steelhead. These studies indicate that
juvenile spring-run chinook salmon survival ranges
between approximately 72.8 percent and 118.7
percent ([weighted average = 85.9 percent], based
on total project surviva evaluations conducted on
hatchery reared yearling fall chinook salmonin
1998 [Eppard et a. 1999]). Surviva estimates for
Upper Columbia River steelhead ranged from 87.9
percent to 111.9 percent (weighted average = 95.9
percent] based on an analysis of the information
collected by the Douglas County PUD on hatchery
reared steelhead [Bickford et al. 2000]). The
information aso indicates that survival is higher
through the spillway and bypass system than
through the turbine units.

Rock Island Dam

Rock Idand Dam has three different types of
generating units. The first powerhouse contains a
total of 10 vertical axis turbines that include four
Nagler fixed blade units and six Kaplan-type
adjustable blade units. The second powerhouse
contains atotal of eight horizontal axis bulb
turbines. A study of Rock Idand Dam has shown
that the bulb and Kaplan turbines have a higher
survival rate than the Nagler turbines. Fall chinook
salmon passing through the Kaplan units had
estimated direct survival rates of 96.1 and 95.7
percent, while fish passing the Nagler units showed
93.2 percent (Normandeau and Skalski 1997). As
with Wells and Rock I1dand, the 91.2 percent
surviva rate that includes both direct and indirect
causes of mortality is assumed to represent turbine
passage survival for al species at the Rock Idand
Dam.

The survival estimates developed as aresult of the
PIT-tag evaluations conducted in 1998 and 1999
represent the best available information regarding
both the direct and indirect effects of the Rock
Idand hydroelectric project on the survival of

juvenile chinook salmon and steelhead. These
studies indicate that juvenile Upper Columbia River
spring-run chinook salmon survival is between
approximately 62.4 percent and 135.6 percent
(Jweighted average = 89.3 percent]), based on total
project survival evaluations conducted on hatchery
reared yearling fall chinook salmon in 1998 [Eppard
et a. 1999]), and juvenile Upper Columbia River
steelhead survival is between approximately 84.6
percent and 110.8 percent ([weighted average =
95.8 percent], based on total project survival
evaluations conducted on hatchery reared juvenile
steelhead in 1999 [Stevenson et a. 2000]). Direct
juvenile salmonid survival estimates calculated at
the spillway and powerhouses, athough not
conclusive, are consistent with the trends identified
in the PIT-tag survival evauations.

Juvenile Passage Through Bypass
Systems

Fish bypass systems are fairly complex systems that
can include turbine intake screens, gatewel| orifices,
bypass flumes, dewatering screens, sampling
facilities (including holding tanks), and bypass
outfall conduits. These features vary by project, and
all of them affect the survival rate of juvenile
salmon and steelhead. Studies of bypass systems at
the Snake and lower Columbia River projects
suggest that mortality of wild steelhead and yearling
chinook is generdly less than 1 percent (Martinson
et d. 1997; Spurgeon et a. 1997; summarized in
NMFS Federa Columbia River Power System
Supplemental Biological Opinion 1998). However,
mortality rates vary by species and the size of fish
due to factors such as propensity for scale loss and
impingement on the screens (NMFS 1995). These
figures do not include the level of mortality due to
predation at the outfall, which requires further
investigation (Ferguson 1994).

Bypass survival may aso be indirectly affected by
predation Predation has been found to increase
when outfall sites are poorly located or when they
concentrate juvenile salmon and steelhead into a
comparatively small volume of water. Juveniles
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also may be injured in the bypass system and then
later succumb to predators.

When most Columbia River system dams were
constructed, juvenile fish could pass only over the
spillways or through turbines. As the number of
mainstem dams on the Columbia and Snakerivers
increased, the cumulative impacts on downstream
migrating fish was recognized as a significant
fisheries management problem. In the early 1950s,
the U.S. Army Corps of Engineers started the Fish
Passage Development and Evaluation Program to
develop methods of safe juvenile fish passage at the
mainstem dams (BPA et al. 1994a). Other entities
have cooperated with this program and contributed
additional research efforts, including USFWS,
NMFS, State, tribal and Canadian resource
agencies, and many public and private industria
concerns.

Juvenile dam passage survival is still considered to
be the primary cause of salmon and steelhead
mortality at hydroelectric projects, and isthe
primary areain which survival improvements are
proposed to occur. The typica bypass system
features can be divided into four groups. behaviora
barriers, physical barriers, fish-diversion devices,
and fish-collection devices.

Behavioral barriers attempt to move fish away from
an area of concern by using measures that repel fish
but do not physically block them. Examplesare
electrica screens, air bubbles, lights of various
types, and sound barriers. These barriers dlow
water to pass freely, and avoid the problems of
debris accumulation. They do not lower turbine
efficiency, and they do not cause physical injuriesto
fish. However, there has been limited success with
these measures under conditions experienced at
large mainstem dams (Stone and Webster 1986).

Physical barriers and diversion devices are the most
common bypass measures on the Columbia and
Snake River dams. These two measures prevent
fish from entering turbine intakes and provide an
alternative passage route around the project. To be
effective, the system must be designed to alow fish

to locate and use the bypass entrance. Although the
design parameters for physical barriers are based
primarily on the swimming abilities and physical
size of the fish, their effectiveness largely depends
on fish behavior and conditions at the particular
dam, which may vary considerably.

Nearly all physica barriers a mainstem Columbia
basin dams involve a fish screen mechanism. Asa
result of years of investigative studies and
evaluations of full-scae applications, NMFS has
developed fish screen criteria to enhance the
performance of these facilities (NMFS 1994). Fish
swimming ability is a primary consideration in these
criteria. Swimming ability can be estimated
according to the species and size of fish, but
swimming ability varies, according to factors such
as the duration of swimming time required, the level
of dissolved oxygen water temperature, light
conditions, the physical condition of the fish, and
the migrationd life stage.

Juvenile screening facilities have been added as a
retrofit to turbine intakes at many dams. In many
cases, it was not possible to fully screen turbine
intakes because of constraints within the existing
powerhouse structures, excessive water velocities,
and conflicts with intended project operations.
Partia screening systems are more common, and
they reduce but do not eliminate turbine passage.
The fish screensingtalled at typical projects
intercept approximately the upper third of the
turbine intake flow (DeHart 1993).

Fish screens for turbines do affect flow conditions
and the changes may result in reduced turbine
efficiency and greater pressure drops across the
turbine runners. 1t may also move fish to lower
portions of the water column. While fish screens
should significantly reduce the number of fish
passing through turbines, the mortality rate for fish
through the turbines may be higher as aresult (BPA
et al. 1994b).

The fish screen barriers at the projects divert fish
into gatewells located above the turbine intakes.
The gatewells were originally designed for turbine
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operation and maintenance, but many have been
modified for juvenile bypass. The most common
approach isto ingtall orifices that lead to a
collection channel inside the dam. The collection
channel runs the length of the powerhouse, then
changesto either a pipeline or open flume that
carries fish to the release site below the project.

The NMFS has devel oped bypass facility criteria
with the objective of expediting fish passage with
minimal injury (NMFS 1994). Criteria cover
aspects of the bypass layout, entrance conditions,
conduit design, and outfall conditions. While some
of these criteria are based upon the swimming
ability of the juvenile fish, others are concerned
with juvenile behavioral responsesto hydraulic
conditions at the barrier and through the bypass
facilities. Hydraulic conditions vary considerably
from site to Site and also change in response to
seasonal flows. Asaresult, the design of bypass
facilities is not a generic process and is very much
dependent on the collection of site-specific
hydraulic and biological data

Additiona research efforts are focusing on surface
collector bypass systems owing largely to the
success of the Wells Dam bypass system compl eted
in 1989. Since juvenile anadromous fishtend to
migrate in the upper portion of areservoir, surface
collector systems attempt to provide an opportunity
for discovering a shallow passage route before
juveniles dive to depths of 60 to 80 feet in the
course of following flow towards turbine intakes
and diversion screens. The Wells Dam system
includes vertical baffle dotsto create attraction flow
into the spillway bypass, while other prototype
systems are examining shallow skimmer weirs and
orifices smilar to the duiceways at the |ce Harbor
and The Dales dams (BPA et a. 1994b).

Wells Dam

Hydroacoustic studies conducted from 1990
through 1992 at the Wells Dam estimated that 92
percent of the spring migrants, which include both
steelhead and spring-run chinook salmon, were
guided through the juvenile bypass system (Skal ski
1993). These estimates have been supported by

similar information collected during concurrent fyke
net evaluations (Bickford 1997). A juvenile
chinook balloon-tag study that was conducted in
1993 concluded that there was no measurable direct
injury or mortality through the bypass system
(RMC Environmental Services 1993). Although
this study did not measure the effects of predationin
the tailrace, bypassed fish are not concentrated at
one location (as in the case of a bypass outfal), and
the spillway flow only falls an average of 5 feet
before becoming mixed back into the turbine
discharge. These attributes may reduce the effects
of predation in thetailrace. Therefore, the total
direct and indirect mortdlity is likely smilar to the 2
percent found at the lower Snake River project
bypass systems (NMFS 1998).

The PUD operates the bypass system 24 hours a day
throughout the time period it takes at least 95
percent of the juvenile spring and summer migrants
to pass the Wells Dam. In 1999, the bypass was
operated during 98.2 percent of the migration period
(Wells Coordinating Committee, unpublished data).
The Wells Coordinating Committee bypass team
determines the operation dates for the Wells bypass
system by utilizing monitoring information from
hydroacoustic transducers installed in the forebay of
the Wells Dam.

Rocky Reach Dam

A juvenile bypass system is currently being
developed a Rocky Reach Dam. The system
includes surface collection entrances and intake
guidance screens in turbine units 1 and 2. Passage
efficiency tests conducted in 1998 showed that
approximately 41 percent of the radio tagged
yearling chinook and 52 percent of the PIT-tagged
steelhead passed the project viathis route (English
et d. 1998a) (see Table 2-4). The guidance
efficiency levels for steelhead and chinook were an
improvement to those achieved in 1997 with only
one collector entrance in operation. 1n 1999,
guidance efficiencies indicated that 32 percent of
the chinook and 53 percent of the steelhead passed
through the bypass system (Chelan County PUD
2000). In addition, sockeye and summer chinook
passage rates were estimated at 15 and 39 percent,

ElSfor the Wells, Rocky Reach, and
Rock Island HCPs

2-14

Chapter 2



respectively in 1999 (Mosey et d. 1999). With
improved hydraulic conditions at the intake screens,
and with a properly sited bypass outfall, survival
through the Rocky Reach bypass system may equa
the 98 percent surviva rate estimated for bypass
systems at the lower Snake River dams.

Rock Island Dam

Powerhouse 2 is equipped with a passive bypass
system (no intake screens for guidance) that alows
fish to voluntarily enter turbine unit gatewels and
exit via bypass orifices to a collection channel that
leads to afish sorting collection raceway. The
annual passage of juvenile spring-run chinook
salmon through this system has ranged from 8,500
to 33,500 from 1985 to 1996 (Fish Passage Center,
Annua Reports 1985 —1996). Although the
percentage of the total population is smal, this
facility provides useful monitoring information
about downstream juvenile migrants. Currently,
Powerhouse 1 has no juvenile fish bypass system.
Asaresult, spill is used as the primary non-turbine
passage route at Rock Idand Dam.

Juvenile Passage Through Spill

Fish passage spill occurs only during the juvenile
migration season, generaly from April through
August. Spring spill (April through June) targets
spring migrants (stream-type chinook, sockeye and
steelhead), and summer spill (July through August)
targets ocean-type chinook juveniles (Columbia
Basin Fish and Wildlife Authority 1995). Spill
passage reduces the number of juveniles that pass
through the turbines, and is an easy and flexible
system to implement. However, juveniles passing
over the spillway face several risks. First, athough
rare at the spillway, the juveniles can sustain
physica injuries, such as descaling, that may
incapacitate or even kill them. Second, increasing
spill may result in higher total dissolved gas levels
downstream, which in turn, may cause gas bubble
disease and reduce the survival rates of juvenile and
adult salmonids. Juveniles that become injured or
disoriented while passing over the spillway are aso
more susceptible to predation.

Based on past studies, juveniles that pass through
spill most likely have mortality rates that range from
zero to 2 percent (Anderson et a. 1993). However,
local conditions, such as back eddies or other
factors, may favor predators and cause higher rates
of mortality (Whitney et a. 1997). Relative to other
means of passage currently available, spillways are
considered the most benign routes for juvenilesto
pass the Mid-Columbia River projects (Chapman et
al. 1994aand b).

Wells Dam

Five of eleven spill bays at the Wells Dam have
been modified to function as a juvenile bypass
system. This system uses baffles to increase water
velocities that attract surface oriented fish, which
are then bypassed through the spillway (see
previous section: Juvenile Passage Through Bypass
Systems— Wells Dam).

Rocky Reach Dam

The Chelan County PUD provides up to 30 days of
spill during the spring outmigrations, at a spill level
of 15 percent of the daily average river flow over a
24-hour period, with an additional 6 days of spill if
necessary to encompass 90 percent of the Okanogan
River sockeye run Chelan County PUD also
provides 34 days of spill during the summer
migration period (June 15 — August 15). The spill
level during this period is set at 10 percent of the
daily average river flow.

Studies at the dam have shown that between 8 and
18 percent of the spring migrating smolts pass
through the spillway at the 15 percent spill leve,
resulting in spill effectiveness of between 0.5:1 and
1.2:1 (Steig et d. 1997; Chelan County PUD 2000).
The estimated spill effectiveness for sockeye, coho
and 0-age chinook salmon ranged between 0.2:1
and 1.5:1 in 1997 and 1998 (Chelan County PUD
unpublished data).

Only one surviva evaluation has been conducted at
the Rocky Reach spillway. Juvenile coded-wire
tagged coho salmon, released at one spill bay in
1980, resulted in an estimated 99 percent survival
(Heinle and Olsen 1981).
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Rock Island Dam

Spill is the preferred juvenile bypass measure at
Rock Idand Dam, but its useis limited due to tota
dissolved gas production.

In recent years, spill at Rock 1land Dam was
conducted through a Fisheries Conservation Fund,
which allows the fishery regulatory agencies to
request spill at their discretion up to alimit of
$2,050,000 (1986 dollars) in lost energy revenue per
year. Beginning in 2000 however, spill volumes
between 21 and 41 kcfs are being provided, with the
exact levels determined from the results of fish
surviva studies conducted in 2000 and 2001.

The PUD has adso modified severa existing spill
gatesto alow for more surface oriented spill and
increased fish passage efficiency. During the 1998
spring migration, the Chelan County PUD spilled
approximately 25 percent of the total daily river
flow and passed about 27 percent of the yearling
chinook and 26 percent of juvenile steelhead
(Iverson and Birmingham 1998). The spill passage
rates for other species were estimated at 20, 33, and
35 percent for sockeye, fal chinook and coho
samon in 1998. Thetota direct surviva through
the modified bays was estimated at 96.4 percent,
versus 98.4 percent survival through a standard bay
(Normandeau and Skalski 1998). However, the
study also concluded that the reduced survival rate
for the modified bay was the result of the shallow
dtilling basin at that location.

A subsequent study indicated that surviva rates
through modified bay with deeper stilling basins
may be near 100 percent, although this has not been
verified for all river conditions and spillway
operations. A 98 percent average is the assumed
direct surviva rate for fish passing through spill at
Rock Idand Dam for al species, which is consistent
with the estimates for other spillwaysin the
Columbia River basin.

2.2.3.2 Adult Passage

Adult salmon and steelhead pass upstream through
the Mid-Columbia River PUD dams via fishways

that were typicaly installed during the original
construction of the projects. The fishways typically
congst of an entrance gallery and ladder, a diffuser
system that provides additiona water at the ladder
entrances to attract upstream migrating adult fish,
and aflow control section that maintains ladder
flow over varying forebay elevations. Migrating
adults can be delayed as they search for fishway
entrances, although delays are dso likely to occur at
the entrances and in the collection galleries. The
operation of adult fishladder traps (such as at
Bonneville, Priest Rapids, and Wells dams) can
result in additional delays. The delay and stress that
adults experience during passage through multiple
dams may reduce their spawning success. For
example, those adults destined for the Methow
River must pass through four Federal dams and five
PUD dams before reaching their spawning grounds.

Observed total passage times for adult chinook and
sockeye have ranged between 5 and 47 hours at
Wells Dam, between 23 and 37 hours at Rocky
Reach Dam, and between 15 and 39 hours at Rock
Idand Dam (see Table 2-4). Passage time for adult
steelhead ranged between 4 and 26 hours & the
three projects.

Under certain conditions, adult salmon and
steelhead may a so travel back downstream over a
dam. Downstream passage can occur through
fishladders, turbine units, over spillways or through
juvenile bypass systems. Downstream passage or
“falback ” can be ether involuntary or voluntary.
Voluntary fallback typically occurs when adults
have unintentionally passed a specific tributary or
hatchery and are moving back downstream. In
addition, post-spawning steelhead (kelts) pass
downstream to return to the ocean. Involuntary
fallback occurs when adults are inadvertently
entrained in flows through these passage routes, and
must re-ascend the ladder before continuing their
migrations to reach their natural spawning grounds
or hatchery.

Studiesin the lower Columbia and Snake rivers
have found that direct adult mortality in the
fishways is likely smal under norma passage
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conditions. However, adults that fall back over the
dam can suffer injury or mortality. Studies of
mortdity rates for fish that fallback through
hydroel ectric projects have ranged substantially,
from lows of 3 and 5 percent at Bonneville Dam to
nearly 25 percent at the Lower Granite Dam.
Studies of the Mid-Columbia River projects have
estimated fallback rates similar to those observed at
other Columbia River basin projects, athough these
studies have not estimated mortality rates due to
falback (see Table 2-4). Fallback rates at the Mid-
Columbia River dams (Wells, Rocky Reach, and
Rock Idand dams) have ranged between 0 and 21
percent for chinook salmon (Stuehrenberg et al.
1994; English et a. 1998a).

Although steelhead fallback rates (which are
different from the downstream migration rates of
post spawning steelhead [kelts]) are not available
for Wells Dam, estimated fallback rates at Rock
Idand and Rocky Reach dams were 3 and 5 percent,
respectively in 1998 (English et a. 1998a).

Sockeye fallback ratesin 1997 were 3.5 percent at
Weélls Dam (English et a. 1998b), 14 percent at
Rocky Reach and 3.5 percent at Rock Idand
(English et al. 19984).

Survival rates of adult salmon and steelhead passing
through the Mid-Columbia River has not been
estimated due to insufficient radio-telemetry data.
However, the surviva rates of upper Columbia
River steelhead and spring-run chinook salmon
through the lower Columbia River dams (from
Bonneville to McNary dams) averaged 98.8 and

97.1 percent per project, respectively (NMFS 1998).

2.2.3.3 Fishladders and other Passage
Protection Facilities

Each of the three dams has at least one fishladder
for adult salmon and steelhead to pass upstream.
Wils has two fishladders, Rocky Reach has one,
and Rock Idand has three. These ladders are
typically along the banks of the river, athough one
of Rock Idand's laddersisin the center of the dam.
The ladders operate continuoudly, except for brief
maintenance periods in winter. The ladders operate

under criteria gpproved by relevant fisheries
agencies.

All three dams have adult collection channels aong
the downstream length of the powerhouse. The
channels use attraction flows to redirect fish toward
the fishladders. All the dams have stations for
counting adult fish passage.

Adult Reservoir Passage

Once adult fish migrate upstream past a dam
successfully, they must swim through a reach of
river that has changed substantially from its historic,
free-flowing conditions. The reservoirs have
reduced water velocity and increased holding area
compared to natura river conditions. These
changes could benefit migrating adults by
decreasing travel times and adult energy
consumption. However, the reservoirs can increase
the potentia for wandering or straying (lost
orientation), that could lead to higher pre-spawning
mortality or reduced spawning success (Volkman
1995). Higher water temperatures as aresult of
project reservoirs may also lead to higher

prespawning mortality.

Decreased water velocity in reservoirs does not
appear to dow upstream migration of adult salmon
and steelhead. Prior to dam construction, chinook
salmon migrated upstream in the Snake River at
rates of 12 to 14 miles per day (Bjornn and Peery
1992). Steelhead migrated upstream in the
unimpounded lower Columbia River at rates of 7 to
11 miles per day (Chapman et al. 19944), and
sockeye migrated at rates of 17 miles per day
(Bjornn and Peery 1992) (Table 2-5). Migration
rates for these species in the Rock Idand and Rocky
Reach reservoirsin 1997 ranged from 35 to 58
miles per day (English et al. 1998b). These data
suggest that adult salmon and steelhead that
successfully pass through Columbia River
reservoirs have decreased travel times when
compared to unimpounded systems.
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Juvenile Reservoir Passage

Reservoir impoundments can cregte increased
rearing area and provide overwintering habitat for
juvenile anadromous salmonids. The dower water
velocities can aso affect the outmigration of
anadromous salmonid juveniles by causing
extended travel times and decreased survival rates.
The use of the term “extended travel times’ refersto
dower rates of travel by outmigrating juvenile
anadromous salmonids. Extended travel times due
to passage through reservoirs a so increases
potential exposure of juvenile outmigrants to
predatory fish and reduces migration survival (BPA
1994c).

2.2.3.4 Fish Production

Hatchery Facilities

The Chelan and Douglas County PUDs own six
main hatchery facilities that produce fish as
mitigationfor project impacts (Table 2-6). Through
agreements, five of these facilities are operated by
the WDFW, and the sixth, the experimental
Cassmer Bar Hatchery, is operated by the Colville
Tribe. Each year, the PUDs interact frequently with
the operators on issues such as mitigation,
compliance, funding, facility maintenance, and
specia projects.

The Douglas County PUD's operation of the Wells
Hatchery steelhead program has previoudy received
a Section 10 permit (#1094, issued to WDFW on
February 4, 1998) and NMFS has completed a
biological opinion of the permit. The Methow Fish
Hatchery spring-run chinook program is currently
being considered in the review of Section 10 permit
#1196 to WDFW, and NMFS is preparing a
biological opinion.

The Chelan County PUD operations of the Turtle
Rock and Chelan Fdls hatchery facilities has also
previoudy received a Section 10 permit (#1094 to
WDFW). A spring-run chinook salmon program at
the East Bank and Chiwawa facilities is currently

being considered in areview of Section 10 permit
#1196 to WDFW; NMFSisnow preparing a
biological opinion of that permit.

Reservoir and Tributary Production

Mainstem spawning and rearing habitat for
anadromous salmonids in the Mid-Columbia River
reach was inundated by the formation of the five
PUD reservoirs between Priest Rapids Dam (river
mile 397.1) and Chief Joseph Dam (river mile
545.1). Thetotal surface area of the Columbia
River between Priest Rapids and Chief Joseph dams
doubled from 23,000 acres to 46,000 acres
following inundation by the dams (Mullan et &.
1986). Since upstream passage facilities were not
provided when the Chief Joseph Dam was
constructed, this dam is the upstream extent of
mainstem anadromous salmonid production.

Current natural anadromous salmonid spawning in
the mainstem Mid-Columbia River is limited
primarily to the free-flowing Hanford reach
downstream of Priest Rapids Dam, and to the mgjor
tributaries including the Wenatchee, Chelan, Entiat,
Methow and Okanogan River systems. Mainstem
spawning also occurs in the upstream portions of
the reservoirs in project tailrace areas where
streambed hydraulics and substrate conditions allow
(Carlson and Dell 1989, 1990, 1991, 1992; Dauble
et d. 1994; Chapman et a. 1994b). Reservoir
production concerns and issues are related to a
reduction in fish habitat for spawning and juvenile
rearing life-history stages, as well as aquatic
productivity (Mullan 1986; Rondorf and Gray
1987). A more detailed description of existing
spawning and rearing habitat is provided in Section
3.2

2.2.3.5 Fish Transportation on the Mid-
Columbia River

None of the Mid-Columbia River mainstem projects
have navigation locks. Consequently, the
transportation of fish potentially collected at the
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TABLE 2-5. ADULT SALMONID MIGRATION RATES THROUGH IMPOUNDED AND UNIMPOUNDED WATERS OF THE LOWER COLUMBIA,
MID-COLUMBIA AND SNAKE RIVERS (MILES/DAY)

UNIMPOUNDED IMPOUNDED
SNAKE RIVER COLUMBIA RIVER SNAKE RIVER COLUMBIA RIVER MID-COLUMBIA RIVER
Chinook 45-19 19-40 15 36
Steelhead 7 7-11 19 11 22
Sockeye 11 17 15 25

Source: Bjornn et al. 1995; Bjornn and Peery 1992; Chapman et al. 19944, b; Stuehrenberg et al. 1995; Swan et al. 1994; English et al. 1998b.

TABLE 2-6. FisH PRODUCTION FACILITIES OWNED BY THREE MID-COLUMBIA RIVER PUDS
YEAR PRODUCTION FACILITIES TOTAL WATER SUPPLY (CFS)
COMPENSATION CON- ADULT VOLUME  SURFACE  GROUND
FACILITY / SATELLITE OWNER  OPERATOR OBJECTIVE STRUCTED HOLDING INCUBATION RACEWAYS PONDS  NET PENS (cF) WATER WATER
Cassimer Bar Hatchery DCPUD Colville Tr. Assumed Wells project 1992 yes yes yes no no 6,500 0 3
Osoyoos Lake Net Pens mortality 1993 no no no no yes 48,000 N/A
Chelan Hatchery CCPUD/ WDFW Original Rocky Reach 1965 yes yes yes no no 71,500 0 8
WDFW pool inundation and
current project mortality
Eastbank Hatchery CCPUD WDFW  Original Rock Island pool 1989 yes yes yes yes no 0 53
Carlton Pond inundation and current 1989 no no no yes no 53,400 15 0
Chiwawa Pond project mortality 1989 no no no ves no 150,000 21 0
Dryden Pond 1989 no no no no no 30 0
Lake Wenatchee Net Pens 1989 yes no no no yes 59,200 N/A 0
Simikameen Pond 1989 no no no yes no 92,400 21 0
Methow Hatchery DCPUD  WDFW Assumed Wells project 1992 yes yes yes yes no 62,500 18 10
Chewuch Pond mortality 1992 yes no no yes no 25,000 6 0
Twisp Pond 1992 yes no no yes no 25,000 6 0
Methow Pond 1992 yes no no yes no 25,000 6 0
Rocky Reach Hatchery CCPUD WDFW  Original Rocky Reach 1969 no Yes yes no No 29,000 0 6
Turtle Rock Pond pool inundation and 1974-1984 no no no Yes no 176,200 44 0
current project mortality
Wells Hatchery DCPUD WDFW  Original Wells pool 1967 yes yes yes Yes no 991,636 171.8 19.8

inundation and assumed
project mortality

CCPUD = Chelan County PUD DCPUD = Douglas County PUD



three projects would have to rely on trucking. New
systems would need to be developed to collect and
transfer fish around each dam or into transportation
facilities.

2.2.4 QOTHER KNOWN HYDROPOWER EFFECTS

2.2.4.1 Water Quality

Total dissolved gas supersaturation is a condition
that occurs in water when atmospheric gases are
forced into solution at pressures that exceed the
pressure of the over-lying atmosphere. Water
containing more than 100 percent total dissolved
gasisin asupersaturated condition. Water may
become supersaturated through natural or dam-
related processes that increase the amount of air
dissolved in water. Supersaturated water in the
Columbia River results from spilling water at the
Mid-Columbia River projects and at upstream and
downstream projects. Fish and other agquatic
organisms that are exposed to excessive total
dissolved gas supersaturationcan develop gas
bubble disease, that can be fatal to anadromous
salmonids and other aquatic organisms.

The occurrence of tota dissolved gas
supersaturation in the Columbia River system is
well documented and has been linked to mortalities
and migration delays of salmon and steelhead
(Beiningen and Ebd 1970; Army Corps of
Engineers 1993; Gray and Haynes 1977). Total
dissolved gas supersaturationin the Columbia and
Snake rivers was identified in the 1960s and 1970s
as adetriment to salmon and steelhead, and those
concerns have reappeared as management agencies
have re-ingtituted spill as a means of aiding fish
passage around hydropower facilities (NMFS
1995).

Tota dissolved gas supersaturation occursin the
Columbia River during periods of high run-off and
spill at hydropower facilities, primarily because spill
in deep tailrace pools can cause significant
entrainment of gases. Water passed through
turbines does not increase gas saturation to any

appreciable degree (BPA et al. 1994a). The
majority of the variation in total dissolved gas
measured just downstream of spillways is explained
by the amount of spill. The second-most influentia
variable is spillway plunge depth as indicated by
tailrace elevation and stilling basin depth (BPA et
al. 1994a). Totd dissolved gas supersaturation
varies substantially by season and by dam.

In addition to depth and pressure, gas
supersaturation can be affected by water
temperature. Aswater temperature increases, the
amount of dissolved gas that can be held in solution
decreases, resulting in greater relative percentages
of dissolved gas levels. The consideration of
temperature effects is important in the Columbia
River where water temperatures vary daily and
seasonally during salmon and steethead migrations,
and where temperature regimes have been atered
by hydropower projects (Beiningen and Ebel 1970).
More information on total dissolved gas and other
water quality affects on fish is provided in Section
3.3.2.

2.2.4.2 Water Temperature

The therma regime of the Mid-Columbia River is
largely controlled by releases at Grand Coulee Dam
and other upstream storage dams. Run of the river
projects, such as the three PUD projects, may have
limited capacity to affect water temperature because
they have short retention times (only afew days)
(BPA et a. 1994a). Thus, the Mid-Columbia River
projects do not appear to significantly affect water
temperatures.

High water temperature is akey water quality issue
for the region, particularly during low flow
conditions. High water temperature can pose a
significant problem for salmon and steel head.
Warmer water can increase the incidence of disease;
increase the energy demands of migrating fish; ater
the timing of adult and juvenile migrations, change
incubation, hatching and maturation times; and
affect gas supersaturation (BPA et al. 1994a;
Chapman et a. 1994b, 1995a; Dauble and Mudler
1993). In addition, given sufficient magnitude and
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duration of exposure, high water temperatures can
be lethal to fish.

Water temperatures exceeding 19° C to 21° C have
been shown to cause delays in migrating adult
anadromous salmonids (Dauble and Mueller 1993).
Within the Mid-Columbia River region, no delay of
migration has been observed on the mainstem, but
warm water flowing out of the Okanogan River has
caused fish to remain in the mainstem until
temperatures decreased (Alexander et a. 1998).
Spawning fish have limited energy reserves, and
any delay in migration may reduce those energy
reserves to the point where the fish may not be able
to spawn successfully (BPA et al. 1994a). High
temperatures not only reduce energy reserves by
extending the period of migration but also by
increasing the metabalic rate of the fish.

Letha water temperatures for juvenile spring-run
chinook and sockeye salmon are 25.1° C and 24.4°
C, respectively (Brett 1952). Adult anadromous
samonids are generdlly less tolerant of high water
temperatures. When exposed to temperatures of 21°
C or more, for greater than 7 days, 50 percent of
adult salmon and steelhead popul ations experience
mortality (Dauble and Mueller 1993). Nevertheless,
mortality of fish may not be observed even when
recorded temperatures exceed known lethal
thresholds because fish may avoid high
temperatures by ceasing migration or seeking out
areas of cooler water (e.g., areas of in-channel
groundwater upwelling).

Water temperatures at levels that may not directly
kill anadromous salmonids may cause indirect
stress-related mortality (Dauble and Mueller 1993).
In addition, the rate of pre-spawning mortality can
be increased by warm temperatures in combination
with other stresses, such as disease through
pathogenic agents and total dissolved gas (Dauble
and Mueller 1993). Refer to Section 3.3.2.1 for
more information on stream temperatures.

2.2.4.3 Predation

Construction of hydropower facilities on the Mid-
Columbia River have created impoundments with
habitat more conducive to predators compared to
the pre-impounded free flowing river. Changesin
physical habitat, water quality and downstream
passage conditions have combined to increase the
abundance of predators and the risk of juvenile
outmigrant mortality due to predation(Mullan et a.
1986; Chapman et al. 1994b).

Dams present an obstacle to the downstream
migration of juvenile anadromous salmonids, often
causing them to concentrate in forebays before
finding aroute past the dam. Concentrations of
juvenile anadromous salmonids provide a ready
food supply for predators that congregate at such
sites (Beamesderfer and Rieman 1991). Passage
through turbines, spillways or bypass facilities may
stun, disorient or injure some juvenile anadromous
salmonids, making them less capable of escaping
predators.

Sediment that formerly would have been suspended
during high spring flows settles out in upstream
impoundments, resulting in reduced turbidity in the
Mid-Columbia River. Clearer water makes juvenile
outmigrants potentially more visible and more
susceptible to predation (Reid et al. 1988).

In addition to juvenile outmigrants being more
susceptible to predators while migrating past the
dams, the number of predators has increased to
levels greater than pre-impoundment in the Mid-
Columbia River reach. The deep, low velocity
habitat created by impoundments is preferred by
northern pikeminnow, the mgor native predator fish
of juvenile anadromous salmonids. Two gamefish
species, walleye (Stizostedion vitreum) and
smallmouth bass (Micropterus dolomieuri), were
introduced into the Columbia River system in the
1940s to 1950s to provide sport fishing
opportunities (Henderson and Foster 1956; Zook
1983). These piscivorous gamefish have become
established in the Mid-Columbia River reservoirs,
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and prey on juvenile anadromous salmonid
outmigrants.

Chelan and Douglas County PUDs have developed
predator control programs at each of their projects
to minimize the predationrisks to juvenile salmon
and steelhead. Each project has ingtituted programs
to catch and remove predator fish from areas
adjacent to the projects. These are typically hook-
and-line fishing programs in the forebay and tailrace
areas of the projects. Bird predation isalso

minimized by severd activities funded by the
PUDs. Gull deterrent wires have been installed
across portions of the tailraces, to reduce gull access
to these areas where juvenile fish are highly
susceptible to predation. In addition, propane
cannons and other pyrotechnic methods have been
used to haze gulls further downstream of the
projects. These protective measures are Smilar to
programs used throughout the lower Columbia and
Snakerivers, and are believed to be effective at
reducing predation in the immediate project aress.

2.3 ALTERNATIVES CONSIDERED IN DETAIL

2.3.1 ALTERNATIVE 1 (NO ACTION)

Alternative 1 represents baseline conditions, which
include the FERC licenses and amendments that
govern current operations. These licenses cover dl
aspects of dam operation, aswell as resource
protection. Under Alternative 1, analysesin thisEIS
review how the licenses and the gpplicable
amendments affect the environmental resources
within the project area, including mitigationsites
and hatcheries that may be outside of the immediate
project boundary.

Provided below are the protection measures
associated with Alternative 1 that are pertinent to
anadromous fishfor direct comparison to
Alternatives 2 and 3, which pertain primarily to
either two endangered fish species (Alternative 2) or
five Plan species of anadromous fish (Alternative
3). The effect of these fish prescriptive measures on
other environmental resources, in addition to fish,
are described in Chapter 4 of thisEIS.

2.3.1.1 Wells Hydroelectric Project

The origind FERC license stipulated that two adult
fishladders would be constructed at the Wells
Project (adjacent to each embankment), aswell asa
“low bucket” spillway design that was approved by
the State of Washington Department of Fisheries
and Game (FERC 19623). A subsequent
amendment to the license stipulated a general
requirement to provide mitigationfor project
construction, ateration, and operations, and to

comply with reasonable requests to modify project
structures and operations in the interest of fish and
wildlife (FERC 1962b). Project structure revisions
were approved in 1970 to comply with fishery
agency requirements regarding fishladder design
and operation (FERC 1970). The FERC (1982)
amended the license to raise the forebay elevation
by two feset.

In 1990, the Douglas County PUD, the Wells
Project power purchasers, resource agencies, and
Tribes entered into along-term fisheries settlement
agreement regarding the Wells Project (FERC
1991). The 1990 Wdlls Settlement Agreement
established the requirements for the Douglas
County PUD to fund, operate, maintain, and
evaluate three anadromous fish related programs
through at least March 1, 2004. These programs
consist of: (1) juvenile downstream migrant fish
passage measures, (2) adult passage measures, and
(3) hatchery-based compensation measures for fish
loss. These measures, in conjunction with existing
hatchery compensation programs, were considered
to fulfill Douglas County PUD's obligation to
protect, mitigate and compensate for the effects of
the Wells Project on anadromous fish. The
agreement also stipulates evaluation programs for
fishery measures and establishes procedures for
coordination among the PUD, it's power
purchasers, and the Joint Fishery Parties through the
WEélls Coordinating Committee. Coordinating
Committee decisions are made on a consensus
basis.
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Juvenile Fish Passage

The juvenile fish passage program called for the
installation and evaluation of ajuvenile bypass
system to route juvenile salmonids around turbine
units. The established program uses controlled spill
through modified spill bays to provide anon-
turbine passage route through the project. The
agreement includes specific operation, performance,
and evaluation standards, as well as procedura
guidelines for modifying the operational
components of the system if necessary to meet the
performance standards. The performance standards
are set to provide fish passage efficiency (the
percentage of fish bypassing the project through
non-turbine routes over the total population of fish
passing the project) of at least 80 percent during the
juvenile spring migration period and at least 70
percent during the juvenile summer migration
period.

Adult Fish Passage

The 1990 agreement called for evauations of adult
delay and mortdlity at the project beginning in 1991.
If the evaluations identified delays and/or mortality,
the agreement specified that operational
modifications would be used to alleviate the
problems. If those modifications could not correct
the problems, the adult fishways would be modified.

Hatchery-Based Compensation

Under the Wells Settlement Agreement, the PUD
agreed to fund a hatchery program to mitigate for
fish passage |losses at the Wells Dam. The
agreement identifies specific production levels for
the anadromous fish species affected by the project
that are in addition to the existing mitigation
program at the Wells Dam. The agreement also
provides the ability to adjust these additional
compensation levels based on actua juvenile and
adult losses at the dam. However, production levels
based on impacts of project inundation would not be
altered. The agreement also establishes specific

operationa standards for the fish production
facilities.

Measures Planned

The exigting fish mitigationand compensation
measures for the Wells Dam were developed
through the Wells Settlement Agreement and
subseguent negotiations within the Wells
Coordinating Committee. A summary of measures
expected to continue under Alternative 1 are:

1. Adult Passage:

a.  Continue operation and maintenance of the
existing adult fishways.

b. Investigate entrance and ladder
modifications that may be necessary to
improve ladder operation and minimize fish

passage delay.

c. Conduct modeling or other appropriate
evaluations to determine the best actions for
correcting any significant delay.

d. Develop solutions and implement corrective
actions where adult passage problems are
identified. Specificaly, improve the
efficiency of the existing fishways by
maximizing the number of adult migrants
that enter the facilities.

e. Continue operation of the juvenile surface
bypass system from April through August to
provide afallback and downstream passage
route for adult spring-run chinook salmon
and steelhead through the dam.

2. Juvenile Passage

a. Turbine Operations - Operate turbines at
peak efficiency ratings, to the extent
possible.

b. Surface Bypass Operation - Operate at |east
one spillway bypass, 24 hours a day,
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throughout the juvenile downstream
migration periods. The operation of the five
bypass system bays (# 2,4,6,8 and 10) will
be paired with associated turbine units. (see
Table 2-3).

c. Predators - continue to refine and implement
anorthern pikeminnow removal program.

d. GasAbatement - Control total dissolved gas
levels under total river flows up to the 7-day
10-year peak flow event to 120 percent of
saturation.

3. Hatchery Program

Continue to provide funding and hatchery
capabilities to rear and release up to 49,200
pounds of spring-run chinook, 32,000 pounds of
yearling summer chinook, 24,200 pounds of
sub-yearling summer chinook, 8,000 pounds of
sockeye, and 80,000 pounds of yearling
steelhead, according to provisionsin the
settlement agreement. Under the settlement
agreement, hatchery production for unavoidable
losses could be reduced if survival studies
indicate that fish passage mortality is less than
the assumed 14 percent, which was the basis for
the current mitigation leve.

4. Monitoring and Evaluation

a. Juvenile Run Timing - Utilize hydroacoustic
techniques to determine the timing of bypass
system operations.

b. Survivd - Develop and utilize the best
techniques to estimate the survival of
juvenile salmon and steelhead passing the
project. Techniques may include the use of
radio-telemetry or tag release and recapture
methodologies.

c. Tota Dissolved Gas Monitoring— Monitor
total dissolved gas levels and temperature at
fixed location monitors in the forebay and
downstream of the dam. Provide biological
monitoring to determine the incidence of gas
bubble disease symptoms in adult
salmonids.

d. Fish Counting - Provide adult fish counts on
a 24-hour basis.

2.3.1.2 Rocky Reach Hydroelectric Project

The existing fishery protection measures undertaken
by the Chelan County PUD for the Rocky Reach
Dam are the result of mitigationand compensation
requirements in the origina project license and
subsequent amendments (FERC 1953, 19573,
1957b, and 1968), as well as an interim stipulation
resulting from the Mid-Columbia Proceedings
(Docket No. E-9569 [FERC 1987d]). Theinterim
stipulation was an agreement between the Chelan
County PUD and the Joint Fishery Parties with
respect to juvenile and adult fish passage measures
and hatchery compensation levels to mitigate for
impacts resulting from project operations.

The interim gtipulation identified compensation and
operationa requirements that would be in effect
from July 1, 1987 through August 31, 1988.
Subsequently, the stipulation was extended and
revised severa times (FERC 1989b, 1991b, and
1993c). The latest revision (Fourth Revised Interim
Stipulation) was negotiated to include the period
September 1, 1995 through December 31, 1997
(FERC 1996b). Although thereis no current
agreement for Rocky Reach, Chelan County PUD
has continued to operate the project in coordination
with the Mid-Columbia Coordinating Committee, as
it has under the previous stipulations. Coordinating
Committee decisions are made on a consensus
basis.

The main goal of the Fourth Revised Interim
Stipulation was to develop a safe (less than 2
percent mortality) juvenile bypass system capable of
bypassing 80 percent of the juvenile sdlmon and
steelhead over 90 percent of the migration period.
Passage efficiency would then be used in
developing asurvival based performance standard
for the Rocky Reach Project. This agreement led to
the development of a prototype surface bypass
system that was ingtalled at Rocky Reach Dam in
thefall of 1994. Since that time, the bypass system
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has been modified based on the results of hydraulic
modeling and fish passage evaluations. During
development of the surface bypass system, the
Fourth Revised Interim Stipulation provided a
protection plan for juvenile migrants through the
use of spill.

Despite the expiration of the interim stipulation,
Chelan County PUD has continued implementation
of the associated programs through coordination
with the Mid-Columbia Coordinating Committee.
The fish protection measures consistent with the
Fourth Revised Interim Stipulation include:

P Continue operation and maintenance of the
adult fishways.

P Spill at alevel equd to 15 percent of the daily
average flow for a 30-day period, with up to six
additional days to compensate for the Okanogan
River sockeye run in the spring. In the summer,
spill a aleve equal to 10 percent of the daily
average flow for atotd of 34 days between June
15 and August15 (Table 2-3).

P Construct a permanent juvenile bypass facility
capable of bypassing 80 percent of the juvenile
migrating salmon and steelhead over 90 percent
of the migration period.

P Continue to refine and implement a northern
pikeminnow removal program, aswell as
continue to fund a hazing program to minimize
the loss of juvenile fish to avian predators.

P Continue to provide funding and hatchery
facilities adequate to rear and release up to
54,400 pounds of fall chinook and 30,000
pounds of steelhead annudlly.

2.3.1.3 Rock Island Hydroelectric Project

The origina FERC license for the Rock 1land Dam
was issued in 1930 and construction was completed
in 1933. 1n 1987, the Chelan County PUD, Puget
Sound Energy (formerly Puget Sound Power &
Light), resource agencies, and Tribes entered into a

long-term fisheries settlement agreement for the
Rock 1dland Hydroelectric Project (FERC 1987b).
The provisions in the settlement agreement were
included in the documentation for relicensing the
project in 1989 (FERC 1989c). The Rock Idand
Settlement Agreement was amended in 1993 to
replace the requirement to conduct an adult fish
mortality study with the requirement to conduct an
adult fish passage study (FERC 1993b).

The Rock I1dand Settlement Agreement established
the requirements for the PUD to fund, operate,
maintain and evaluate three anadromous fishrelated
programs. These programs consist of: (1) juvenile
fish passage measures, (2) adult fish passage
measures, and (3) hatchery-based compensation
measures. Coordinating Committee decisions are
made on a consensus bas's.

Juvenile Fish Passage

The Rock I1dand Settlement Agreement called for a
bypass development program to study, design,
develop, tet, and install a mechanical juvenile fish
bypass system at the project. The performance
standards targeted for the bypass system included
achieving at least 80 percent fish passage efficiency
during the spring migration period and at least 70
percent fish passage efficiency during the summer
migration period. Unfortunately, subsequent efforts
to devel op an adequate mechanica solution to the
juvenile bypass issue were unsuccessful. Therefore,
the PUD is currently evaluating modifications at the
spillway to increase the rate of non-turbine passage
at the project and utilizing a conservation account to
provide spill.

As an alternative to juvenile bypass system
development, the agreement established a Fisheries
Conservation Account. Thisaccount (with an
annua funding level of $2.05 million in 1986
dollars) could be used by the fishery agencies and
Tribes to purchase spill as a means to increase the
non-turbine passage of juvenile fish at the project.
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Adult Fish Passage

The agreement called for modifications to the adult
fishladders at Rock 1dand Dam to meet fishery
agency operating standards, aswell asa
comprehensive hydraulic evauation of the right
bank ladder to ensure that the design flows were
met.

Hatchery-Based Compensation

Under the Rock Idand Settlement Agreement, the
PUD agreed to construct, maintain, and fund a
hatchery program to mitigate for fish passage losses
at the Rock Idand Dam. The agreement identifies
the specific construction standards, production

levels and evaluation procedures to be implemented.

The agreement also provides the ability to adjust
these additional compensation levels based on
actua juvenile and adult losses at the project,
although production levels intended to compensate
for project inundation would not be dtered. The
agreement also establishes specific operational
standards for the fish production facilities.

Fish protection measures devel oped in the Rock
Idand Settlement Agreement and included in
Alternative 1 are:

1. Modify the existing adult fishladders so
their operation meets current fishery agency
operating criteria.

2. Utilize the conservation account to provide
spill for spring and summer outmigrants up
to $2.05 million (in 1986 dollars).

3. Continue to provide funding and hatchery
capability to rear and release 250,000
pounds of salmon and 30,000 pounds of
steelhead in a manner that is consistent with
the maintenance of geneticaly distinct
stocks.

4, Evauate fish guidance efficiency using
hydroacoustic and direct capture methods
including assessments of injury and stress,

and evaluate the hatchery programs,
including sampling to determine hatchery
versus natural components of steelhead
returns, and an evaluation of hatchery
production and its inter-relationship with
natural production.

2.3.2 ALTERNATIVE 2 (SECTION 7
CONSULTATION)

In order for the utilities to be exempt from the take
prohibitions imposed under Section 9 of the
Endangered Species Act, they must consult with
NMFS ether directly via Section 10 (a)(1)(B) or
indirectly through FERC under Section 7 (3)(2).
Under Alternative 2, Section 7 (&)(2) consultations
would produce a biological opinionfollowing
consultations between NMFS and FERC. Asa
result, the Wells, Rocky Reach and Rock Idand
hydroel ectric projects would be operated according
to existing FERC licenses and settlement
agreements for unlisted species and according to
additional measures potentialy required as a result
of this consultation process for listed species.

The Section 7 (8)(2) formal consultation process
resultsin NMFS issuing a biological opinionon the
effects of the proposed actions. In this case, the
proposed actions are continuing operation of the
Wélls, Rocky Reach, and Rock Idand hydroelectric
projects. With the assistance of each utility, FERC
would provide NMFS with the following
information:

P adescription of the action being considered;

P adescription of the specific areathat may be
affected by the action;

P adescription of any listed species or critica
habitat that may be affected by the action;

P adescription of the manner in which the action
may affect any listed species or critical habitat,
and
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P anandyss of the cumulative effects; relevant
reports and analyses prepared on the proposal;
and, any other relevant studies or information on
the action, the affected species, or critica
habitat.

The NMFS would then evaluate this information
and any other information available to determine
whether the proposed action was likely to
jeopardize the continued existence of listed species
or was likely to result in the destruction or adverse
modification of critical habitat (up to full mitigation
for the project effects). Depending on this
conclusion, NMFS would potentialy require
additional protection measures to ensure that listed
gpecies would continue to persist into the future
with adequate potential for recovery. Under this
process, FERC would then have the responsibility
of ensuring that measures identified in the
biologica opinionwere implemented at the PUD
projects. The PUDs may either implement
measures required by the biological opinion and
FERC, or formally object to the mandatory
requirements through litigation.

The Section 7 (&)(2) biological opinionis
considered aliving document that would be updated
at any time given new information. Specific
measures required in the initial biological opinion
may be modified or new measures may be required
asaresult of this process. In addition, if other
species were listed under the Endangered Species
Act, additional consultation processes would occur.
Although NMFS has not determined what, if any,
additional measures would be required over the next
50 yearsto protect listed species, it is likely that the
agency would require al measures necessary to
ensure that the proposed actions were not likely to
jeopardize the continued existence of endangered
species or result in the destruction or adverse
modification of critical habitat.

Measures may include corrective actions at the
projects to improve survival through the action area
and offsite mitigation measures if project specific
measures were determined to be insufficient to
recover listed species (offsite measures would likely

be proposed before consideration of non power
options).

Based on completed consultations at other
mainstem Columbia and Snake River hydroelectric
projects, protection measures would likely include a
combination of the following:

P Measures that alow for increased upstream
passage of adult fish through fishways and
reservoirs and decreased fish injury and pre-
spawning mortality (examples include hydraulic
and structural fishway improvements. —
specifically, ladder modifications and improved
atraction flow to help move fish more quickly
into the ladder systems and over the dams).

P Measures that provide for increased downstream
passage of juvenile salmonids while minimizing
fish injury (examples include increased spill
programs [in association with operational and
structural modifications to reduce total dissolved
gas levelg|, expanded predator control
programs, drawdown, and the development of
improved fish bypass systems).

P If necessary to meet recovery standards, offsite
compensation measures, such as tributary
habitat improvements or artificial propagation
may also be proposed (prior to requiring non
power options).

These measures would be directed only at listed
species and would possibly only occur during
specific periods (seasonal). Asaresult, the benefits
of these measures may not apply to unlisted species.

Initiad survival standards for protection of the
species have been devel oped as aresult of
preliminary surviva information and life-history
analyses. Evaluations conducted as part of the
Quantitative Analytical Report (QAR) (NMFS
2000b) indicate a substantial risk of extinction for
Mid-Columbia River spring-run chinook salmon
and steelhead if recent ocean and freshwater
survival rates continue. The Wenatchee River
spring-run chinook and Methow River steelhead
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populations have the highest extinction risks based
on these modeling assessments.

Expanding the basdline survival ratesto reflect
those observed from the 1960s through 1990 would
lower the projected extinction risks to a degree,
athough these survival assumptions may be overly
optimistic. Under al but the most optimistic
scenarios, improvements in the average population
growth rates are necessary to lower the extinction
risks to acceptable levels (i.e, to levels below the
extinction risks criteria established by the QAR
workgroup).

Even assuming hatchery supplementation could
increase population sizes to the interim recovery
levels, these levels cannot be sustained naturally
under recent total life-history survival rates.
According to the QAR analyses, even the removal
of the Mid-Columbia River dams would not be
sufficient to recover these species if recent tota life-
history survival rates continue. Therefore, in
addition to improved survivd through the middle
and lower Columbia River projects, and during the
early life stages of the fish, improved environmental
and climate conditions are necessary for the listed
species to survive and recover.

Each measure implemented under Alternative 2
would continue until such time that NMFS
determine that:

P other protective measures would increase
surviva,

P the proposed measures are determined to be
ineffective or unsuccessful in increasing fish
survival, or

P agpeciesisdeigted and it is determined that a
previously approved protection measure is no
longer warranted.

The decision to apply specific measures at each dam
would depend on the benefit of the measuresto
Endangered Species Act-listed fish species, and not
necessarily to al species passing through the

projects. However, it is envisioned that each dam
would have a combination of juvenile bypass
options including a screened bypass and/or a surface
bypass system, a spill program designed to
maximize non-turbine passage, and improvements
to the adult facilities intended to maximize project
and pre-spawning survival.

If listed fish populations continue to decline, NMFS
would likely find that additional protection
measures are needed. Most of these additional
measures would likely be in-water facility
improvements athough additional offsite measures
may be recommended prior to requiring any
decommissioning or drawdown options.

If required, natural river drawdown would have
significant and substantial environmental effects to
many of the existing natural, physical, and socia
resources. However, this type of operation would
help to mimic the natura river conditions that
existed prior to the construction of the hydroelectric
facilities, and thereby minimize the impacts caused
by the hydropower system.

Although not recommended by a Federal, State, or
local agency at thistime, the review of natura river
drawdown was requested by organizations during
public scoping for this EIS. Consequently, natural
river drawdown at the three dams (Wells, Rocky
Reach, and Rock Idand) has been evaluated for
Alternative 2 at a brief summarizing level to help
understand and compare the overall differences
between the dternatives. Although naturd river
drawdown is not an option under the existing FERC
licenses, it could be evaluated during relicensing
procedures. The current FERC licenses expirein
2006, 2012, and 2028 for the Rocky Reach, Wells,
and Rock Idand dams, respectively.

Drawdown to minimum operating pool (seasonal
reservoir drawdown), which is an option under the
current licenses, has not been shown to increase
juvenile surviva in the Mid-Columbia River.
Therefore, it was not evauated in this EIS.
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2.3.2.1 Wells Hydroelectric Project

In 1990, the Douglas County PUD, the Wells
project power purchasers, resource agencies, and
Tribes entered into a long-term fisheries settlement
agreement for the Wells Project. This agreement
established the Douglas County PUD's obligation
for the installation and operation of juvenile
downstream migrant bypass facilities; hatchery
compensation for fish losses, and adult fishway
operation. These measures, in conjunction with
existing hatchery compensation programs, were
consdered to fulfill the Douglas County PUD's
obligation to protect, mitigate and compensate for
the effects of the Wells project on the anadromous
fishresource.

Initial compensation was established at 14 percent
based on the estimated survival of juvenile
salmonids passing through the origind turbine units.
Measures undertaken by the Douglas County PUD
that would likely continue to be incorporated in a
long-term fish recovery plan include those proposed
in the existing biologica assessments for the project
(Douglas County PUD 1998, 19994a) and resulting
interim biological opinion(NMFS 2000b).
Additional measures may aso be required by
NMFS, including any actions necessary to increase
the survival of listed species.

Measures currently anticipated to be part of the
protection program required by NMFS include:

1. Adult Passage — In addition to the measures
described under Alternative 1 for Wells Dam:

a.  Conduct evaluations on spawning success
and fecundity asit relates to passage through
amultiple dam system.

b. Operate the surface bypass system during the
upstream adult steelhead and spring-run
chinook migration periods and during the
downstream kelt passage period to maximize
the survival of fallbacks and downstream
migrating adults.

2. Juvenile Passage — Operating within 1 percent
of peak turbine efficiency at all times during the
juvenile and adult listed species passage periods
would be required, with appropriate reporting
and monitoring requirements to ensure
compliance.

3. Hatchery Program — The same amount of
chinook, sockeye, and steelhead would be
produced as described under Alternative 1. In
addition, Douglas County PUD would fund the
changes in hatchery procedures and evauations
needed to make the hatchery compensation
program consistent with recovery of spring-run
chinook salmon and steelhead populations.

4. Monitoring and Evaluation — Measures are the
same as described under Alternative 1 for
juvenile run timing, surviva, total dissolved gas
monitoring, and fish counting. The following
additional measures are expected to be
implemented:

a. Cumulative Effects - In conjunction with
NMFS, develop methodologies and conduct
evaluations to assess the effects of passage
through multiple dam systems on the
fecundity, spawning success, and survival of
adult spring-run chinook salmon and
steel head.

b. Evauate adult fishladder passage standards,
asthey relate to spring-run chinook salmon
and steelhead, and modify facilities as
needed.

As stated, NMFS would require any additional
measures necessary to recover listed species based
on information obtained from monitoring and
evaluation of project survival and on the species
recovery status.

2.3.2.2 Rocky Reach Hydroelectric Project

Long-term protection measures for the Rocky
Reach Dam would likely be similar to those
described in biological assessments submitted to
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NMFSin 1998 and 1999 (Chelan County PUD
1998a, 19994a) as well as any additional measures
necessary to maximize survival and recovery of
listed species, based on additional information
available to NMFS and as aresult of continued
monitoring and evaluation.

Measures currently anticipated to be part of the
protection program required by NMFS include:

1. Adult Passage — In addition to continuing
operation of the fishladders:

C. Increase spill as necessary to prevent the
extinction of listed species.

d. Implement measures to ensure that total
dissolved gas levels are maintained below
120 percent of saturation under total river
flows up to the 7-day 10-year peak flow
event.

e. Implement effective predator control
messures.

3. Hatchery Program — The same amount of

a. Enhance the fishway entrance attraction
conditions through planned operation of
spill gates and turbines.

b. Invedtigate ladder modifications to improve
operations within specified standards, and
minimize fish passage delay.

c. Provide safe downstream passage facilities 4.

for adult fallbacks and kelts (e.g., bypass
system operations, spill, etc.).

d. Conduct modeling or other appropriate
eva uations to determine the best actions for
correcting passage problems, and implement
Measures as necessary.

e. Conduct evauations on spawning success
and fecundity asit relates to passage through
amultiple dam system.

2. Juvenile Passage — Measures in addition to
those described in Alternative 1 would include:

a. Construct a permanent juvenile bypass
system to NMFS criteria that maximizes the
non-turbine passage of listed species.

b. Operate turbine units within 1 percent of
peak turbine efficiency at all times during
the juvenile and adult listed species passage
periods, with appropriate reporting and
monitoring to ensure compliance.

chinook and steelhead would be produced as
described under Alternative 1. In addition, fund
the changes in hatchery procedures and
evauations needed to make the hatchery
compensation program consistent with recovery
of spring-run chinook salmon and steelhead
populations.

Monitoring and Evaluation — In addition to
those measures described under Alternative 1.

a. Cumulative Effects— In conjunction with
NMFS, develop methodol ogies and conduct
evaluations to assess the effects of passage
through multiple dam systems on the
fecundity, spawning success, and survival of
adult sailmonids.

b. Survival - Utilize the best techniques to
estimate the survival of spring-run chinook
salmon and steel head through the project.
Techniques would likely include the use of
PIT-tags for juveniles and radio-telemetry
methodologies for adults.

c. Totd Dissolved Gas Monitoring - Conduct
physical monitoring of total dissolved gas
levels and temperature within the project
area. Conduct biological monitoring to
determine the incidence of gas bubble
disease symptoms in juvenile steelhead and
spring-run chinook.

d. Fish Counting - Provide adult fish counts on
a 24-hour basis.
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e. Evauate adult fish passage efficiencies
through radio telemetry studies.

As stated, NMFS would require any additional
measures necessary to prevent the extinction of

listed species based on information obtained from

monitoring and eval uation requirements imposed
under Alternative 2 and on the species recovery
satus.

2.3.2.3 Rock Island Hydroelectric Project

Long-term protection measures for the Rock Idand
Dam would likely be similar to those described in
biological assessments submitted to NMFSin 1998
and 1999 (Chelan County PUD 1998b, 1999c), as

well as any additional measures necessary to
maximize the survival and recovery of listed

gpecies, based on additional information available to

NMFS and as aresult of continued monitoring and

evaluation.

Measures currently anticipated to be a part of the
protection program required by NMFS include:

1. Adult Passage —In addition to continuing
operation of the fishladders:

a. Provide safe downstream passage facilities

for adult fallbacks and kelts (e.g., bypass
system operations, spill, etc.).

a. Construct a permanent juvenile bypass
system to NMFS criteria that maximizes the
non-turbine passage of listed species.

b. Operate turbine units within 1 percent of
peak turbine efficiency at all times during
the juvenile and adult listed species passage
periods, with appropriate reporting and
monitoring to ensure compliance.

c. Increase spill as necessary to prevent the
extinction of listed species.

o

Implement measures to ensure that total
dissolved gas levels are maintained below
120 percent of saturation under total river
flows up to the 7-day 10-year peak flow
event.

e. Implement effective predator control
measures.

3. Hatchery Program — The same amount of

b. Evduate passage facilities through hydraulic

evaluations and adult passage studies and
correct problems when identified.

c. Investigate ladder modifications to improve
operations within specified standards, and

minimize fish passage delay.

d. Conduct evaluations on spawning success

and fecundity asit relates to passage through

amultiple dam system.

2. Juvenile Passage — Measures in addition to

those described under Alternative 1 would likely

include:

salmon and steelhead would be produced as
described under Alternative 1. In addition, fund
the changes in hatchery procedures and
evaluations needed to make the hatchery
compensation program consistent with recovery
of spring-run chinook salmon and steelhead
populations.

Monitoring and Evaluation — In addition to
those measures described under Alternative 1:

a. Cumulative Effects - In conjunction with
NMFS, develop methodologies and conduct
evaluations to assess the effects of passage
through multiple dam systems on the
fecundity, spawning success and survival of
adult sailmonids.

b. Surviva - Utilize the best techniques to
estimate the surviva of spring-run chinook
salmon and steelhead through the project.
Techniques would likely include the use of
PIT-tags for juveniles and radio-telemetry
methodologies for adults.
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c. Tota Dissolved Gas Monitoring - Provide
physical monitoring of total dissolved gas
levels and temperature within the project
area. Provide biological monitoring to
determine the incidence of gas bubble
disease symptoms in juvenile steelhead and
spring-run chinook.

d. Fish Counting - Provide adult fish counts on
a 24-hour basis.

e. Evauate adult fish passage efficiencies
through radio-telemetry studies.

5. Asstated, NMFS would require any additional
measures necessary to recover listed species
based on information obtained from monitoring
and evaluation requirements imposed under
Alternative 2 and on the species recovery status.

2.3.3 ALTERNATIVE 3 (PROPOSED ACTION —
PROJECT HCPS)

The applicants proposed action consists of
implementing the three HCPs for the operation of
the Wells, Rocky Reach, and Rock Idand
hydroelectric projects. The HCPs were devel oped
to conserve and protect listed and non-listed
anadromous fish species over the long term, and to
support ongoing compliance with the Endangered
Species Act, while allowing continued operation of
the three projects. The HCPswould be
comprehensive long-term settlement agreements
under the Endangered Species Act, the Federa
Power Act, the Fish and Wildlife Conservation Act,
the Northwest Power Planning and Coordination
Act, and Title 77 RCW.

ThisEIS reviews only NMFS' decision to issue the
incidental take permits required by the HCPs.
NMFS is not required to prepare an EIS for its
decision to sign the settlement agreement portions
of the HCPs (the EIS required for implementing
measures in the HCPs would be undertaken by
FERC with a separate Section 7 consultation with
NMFS regarding the effects of the settlement
agreements on listed species).

The requirements of Section 10 of the Endangered
Species Act provide the guidelines for HCP
preparation. The information within each of the
HCPs includes the following:

P the environmental setting in the project vicinity,
P structural and operational festures of the project,

P existing operations related to anadromous
salmonids,

P existing mitigationand monitoring measures,
and their effectiveness,

P unresolved issues related to anadromous
salmonids (note: an adaptive management plan
to address changing circumstances and
unknown future events addresses thisissue in
the proposed HCPs),

P proposed mitigationand enhancement measures
to address unresolved and unknown future
Issues (note:  an adaptive management plan to
address changing circumstances and unknown
future events addresses thisissue in the
proposed HCPs),

P proposed monitoring,
P costsand funding, and

P dternativesto the proposed measures.

2.3.3.1 HCP Species

In addition to the Endangered Species Act-listed
species, the HCPs provide additional protection to
the other anadromous fish species that occur in the
Mid-Columbia River (Plan species).

The Plan species addressed in the HCPs are spring-
run chinook salmon, summer/fall chinook salmon,
sockeye salmon, coho salmon, and steelhead
inhabiting the Mid-Columbia River basin. In
addition, the HCPs aso identify Permit species
(species covered under the incidentd take permit
gpplication). The Permit speciesinclude al the
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Plan species, except coho samon. The native coho
salmon populations are considered extirpated from
the Mid-Columbia River region and are therefore
not subject to Endangered Species Act protection or
an incidentd take permit.

2.3.3.2 HCP Baseline Conditions

The HCPs do not address impacts resulting from
origina project construction or mitigationfor past
damages (Regulations Preambles 1986-1990, FERC
Stats. and Regs, paragraph 30,869 at 31,613 (1989),
55 Fed. Reg. 4:8-9 (Jan. 2, 1990). Mitigation
measures for these impacts have aready been
implemented as part of the existing licenses. Prior
activities are not considered an action subject to
additiona mitigation beyond license requirements
unless they are considered to cause a continuing
“take” of alisted species as defined under the
Endangered Species Act.

Existing hatchery production levels are initialy
assumed to provide adequate compensation for
original inundation by the projects. Therefore, the
baseline is considered to be the existing conditions.

These basdline conditions aso form the basis for
determining what effect continuation of the existing
conditions would have on listed species. The
baseline conditions that existed as of January, 1997,
would be used to determine if progress were being
made to increase the survival of the Plan species
through the implementation of the HCPs.

2.3.3.3 HCP Term

The terms of the three HCPs and any incidental take
permits are to be 50 years from the date the HCPs
are executed. In the event any PUD project is not
relicensed to that PUD, the component HCP for that
project would terminate.

The HCPs aso have termination provisonsiif the
performance standards are not achieved. An HCP
could be less than 50 years under the following
circumstances:

P FERC issues anon-power license for the
project;

P FERC ordersremova or drawdown of the
project;

P 15yearsafter March 1, 1999 (20 yearsfor
Douglas County PUD), if No Net Impact has
not been achieved or maintained, or if No Net
Impact has been achieved and maintained but
Plan Species are not rebuilding and the Project
isaggnificant factor in the failure to rebuild;

P if aparty failsto comply with the terms of the
HCP;

P if the obligations imposed by the HCP are
impossible to achieve;

P if NMFSrevokesthe incidental take permit; or

P if aregulatory entity takes action that materially
alters or is contrary to one or more provisions of
the HCP.

Any party to the HCP (except the PUDs) may elect
to withdraw from the agreement at any time, based
on the non-compliance provisions of the HCP
agreements. However, NMFS and USFWS will not
exercise their right to withdraw from the HCP if the
PUDs have complied with al aspects of the
agreement but have not met the survival standards.
If mutual agreement is reached between the PUDs
and the two Federa agencies, the Services (NMFS
and USFWS) can seek natural river drawdown, dam
removal, and/or non-power operations without
withdrawing from the agreement or suspending or
revoking the Incidental Take Permit.

During the 50-year HCP term, all three projects
would undergo arelicensing process with FERC. It
Is the intention of the PUDs that mitigation
mesasures agreed to as part of the HCP be consistent
with, and where possible form the basis of
subsequent FERC license articles developed to
address impacts on anadromous salmonids.
Therefore, unless the parties to the HCPs withdraw
from the HCP agreements (following the prescribed
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withdrawal procedures), they would be supportive
of anew license, and the HCPswould constitute
the terms, conditions, and recommendations for
Plan species under Section 10 (&), Section 10 ()),
and Section 18 Fishway Prescriptions in the new
license.

The HCP agreements stipulate a dispute resolution
procedure that would apply to all disputes over the
implementation and compliance of the agreements.
While it is the intention of the parties to utilize
dispute resolution whenever possible, NMFS
specifically reserved the right to use whatever
enforcement powers and remedies are available
under the Endangered Species Act by law or
regulation, without first resorting to this resolution
process. In the event that NMFS elects to pursue an
enforcement action for a violation under the
Endangered Species Act, the PUDs shall be given
notice and an opportunity for a hearing with respect
to such violation. It should be noted that measures
consstent with the HCP agreements and protocols,
by definition could not violate the Endangered

Species Act.

2.3.3.4 HCP Mitigation Objectives

All measures proposed in the HCPs are intended to
minimize and mitigate impacts to the Plan species,
to the “maximum extent practicable” as required by
the Endangered Species Act. Measures are
developed by considering what is necessary from a
biologica standpoint to mitigate impacts of
operating the hydroelectric facilities on the Plan
species, and what the PUDs determine is
economically feasible in terms of the continued
operation of PUD facilities.

The HCPs would mitigate impacts from dam
operations in areas directly affected by those
operations (project areas). The project areas extend
from approximately 1,000 feet downstream of each
dam (tailrace) to about 1,000 feet downstream of
next dam upstream (reservoir). The PUDs would
also provide funding and other assistance for off-
Ste measures intended to increase the natural
productivity of Plan species, to offset losses not

directly mitigated within the project areas. These
off-site measures might a so benefit other aguatic
species, which might occupy the same habitat.

2.3.3.5 HCP Performance Standards

The HCPs have specific performance standards that
relate to the surviva of each Plan. The overall
performance standard is to achieve No Net Impact
to the Plan species through each dam, and is
referred to as “ 100 percent No Net Impact.” This
term takes into account the fact that 100 percent
survival cannot be achieved at the projects alone,
but aso must include off-site measures to increase
salmonid productivity (e.g., hatchery
supplementation programs and tributary habitat
Improvements).

The 100 percent no net impact standard consists of
two components:

1. 91 percent project surviva rate achieved within
the geographic area of the projects by fish
passage improvement measures, including an
independent standard of 95 percent juvenile
dam passage survival.

2. 9 percent compensation for unavoidable project
mortality provided through hatchery and
tributary programs, with 7 percent
compensation provided through hatchery
programs and 2 percent compensation provided
through tributary habitat improvement
programs.

Tributary habitat improvement programs would
involve the protection and restoration of salmonid
habitat within the Columbia River watershed (from
the Chief Joseph tailrace to the Rock Idand
tailrace), and the Okanogan, Methow, Entiat, and
Wenatchee river basins.

The PUDs would use “best efforts’ to evaluate,
improve, maintain, and operate adult and juvenile
fish passage systems to meet the performance
standards. Best efforts are referred to as “tools”
which are any action, structure, facility or program
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(on-gte only) that are intended to improve the
survival of Plan species migrating through the
project areas.

Monitoring of both on-site and hatchery mitigation
measures would be conducted, and mitigation
measures would be modified, as necessary, to
achieve or maintain 100 percent no net impact,
provided that no more than 7 percent of unavoidable
project mortality would be provided through
hatchery compensation without concurrence of the
Joint Fisheries Parties. However, dueto the
difficulty and uncertainties associated with
monitoring the effects of tributary habitat
improvements, this component will compensate for
2 percent of the unavoidable project mortaity and
will not be monitored for surviva contribution or
modified during the 50-year term of the HCPs.

The no net impact standard represents input from
NMFS, USFWS, and WDFW biologists, and was
developed in coordination with tribal and PUD
biologists. In addition, it is consstent with the
performance standards included in Section
VI11.A.15 of the 1995 Federal Columbia River
Power System biological opinionfor the lower
Snake and Columbia River projects (NMFS 1995).
In-river survival evaluations would determine if the
survival standards were being met.

The no net impact and survival standards are
designed to have several layers of requirements to
provide the most flexibility in achieving the god of
recovering and stabilizing the anadromous fishruns
in the Mid-Columbia River. For example, while the
95 percent juvenile dam passage surviva standard is
applicable to 95 percent of the run period of each
gpecies, the 91 percent project survival standard isa
requirement of the entire run. In addition, the 91
percent survival standard also includes reservoir
survival and the dam passage survival of returning
adults.

Although there is limited surviva information
available for adl the Plan species at each of the three
dams, recent improvements in fish tagging
technology (e.g., passive integrated transponder

[PIT]-tags, miniature radio, sonic and balloon tags)
will provide much more detailed and accurate future
assessments.  These tag improvements and other
assessment techniques should provide quantifiable
survival estimates through the entire project aress,
aswell asindividual passage routes.

The overall survivd rate estimates would determine
if the survival standards are being met. However,
the off-site compensation activities (e.g., hatchery
production and tributary improvement activities) are
based on specific levels that are assumed to be
adequate. These compensation levels would not be
increased.

The HCPs st an initial 5-year period for the PUDs
to meet the 95 percent juvenile dam passage
surviva standard followed by up to 3 years of
evaluation. If the survival standards are not met, the
HCP Coordinating Committees (which includes
NMFS) would then identify additional tools to
implement, prior to the next migration period, to
achieve 95 percent juvenile dam passage survival
and 91 percent project surviva.

2.3.3.6 HCP Phases

The HCPs would be executed in three phases.
Phase | would occur during the initial 5-year period
(1998 — 2002). During Phase I, the PUDs should
reach or demondtrate steady progress toward
reaching and maintaining HCP project surviva
standards through implementation of protection
measures. During Phase |, the PUDs would have
the ultimate decision on the implementation of tools
to achieve the 95 percent juvenile dam passage
surviva standard. The Coordinating Committees
would evaluate the success of the protection
measures to determine if the measures are likely to
meet the survival standards. 1f the committees
conclude that the standards will not be met, pardlé
actions (e.g., additional spill) can be required.

Note that the PUDs are currently working towards
meeting the survival standards. If the HCPs are
implemented, Phase | begins April 1, 1998 with the
baseline conditions represented as 1997. This
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baseline would be used to assess steady progress
toward achieving the surviva standards over the
remaining period, through 2003. Adherenceto
steady progress however, would not be monitored
until the HCPs were actually implemented.

At the end of Phase |, the Coordinating Committees
would conclude whether passage survival meets the
HCP requirements. Where survival standards are
met for specific dams or species, the PUDswould
proceed to Phase I11. For those dams and species
where survival standards are not met, the PUDs
would proceed to Phase I1.

Phase Il includes additional tools that are needed to
meet the passage surviva standards. The
Coordinating Committees would identify the
additional tools or studies that are to be
implemented for the projects to meet the survival
standards, using the following criteria

1. likelihood of biological success,
2. timerequired to implement; and

3. cost-effectiveness of solutions, but only where
two or more dternatives are comparable in their
biologicd effectiveness.

For Phase I11, where the survival standards are met
for gpecific species, the Coordinating Committees
would periodically review project surviva to ensure
that it is maintained according to the HCP
requirements. If project survival fals below the
standards during Phase 111, Phase I would be
reinitiated for those species.

2.3.3.7 HCP Committees

The three HCPs would be implemented through
four committees:

P two Coordinating Committees,
P one Tributary Committee, and
P one Hatchery Committee.

All of the committees are represented by one
member of each signatory party. Douglas County
and Chelan County PUDs would have separate
Coordinating Committees for the Wells and Rocky
Reach/Rock Idand projects, respectively. There
would be one Tributary Committee and one
Hatchery Committee that cover all three HCPs.

The Coordinating Committees would oversee HCP
monitoring programs, and periodically evauate the
protection measures to assess actual project surviva
and unavoidable project mortality provided that no
more than 9 percent unavoidable project mortality
shdl be made up through hatchery and tributary
compensation. If any project, for any species,
cannot obtain the 91 percent project survival
(including the 95 percent juvenile dam passage
surviva standard), then the PUDs shall consult with
the signatory parties through the Coordinating
Committees to jointly seek a solution.

The Tributary Committee is charged with the task
of selecting projects and approving project budgets
from the Plan Species Account for purposes of
implementing the Tributary Conservation Plan
based on the 2 percent compensation standard.

The Hatchery Committee is responsible for
evaluating the hatchery program and ensuring that
adequate compensation is being maintained based
on the 7 percent compensation standard.

2.3.3.8 HCP Conservation Plan and
Compensation Measures

The measures described below are currently
considered to be the tools that Chelan and Douglas
County PUDs would use to meet the 91 percent
project survival and the 95 percent juvenile dam
passage surviva standards.

Wells Dam

Outside of the existing mitigation measures
negotiated during the 1990 long-term fisheries
settlement agreement for the Wells project (FERC
1991), no new structural modifications have been
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identified to date. The existing juvenile fish bypass
system at Wells Dam is estimated to have an overal
surviva rate of about 98 percent. However,
Douglas County PUD would continue to work with
fishery agencies and Tribes to optimize passage
conditions by refining operating standards for adult
fishladders and developing minor structural changes
to improve ladder efficiencies. The Douglas
County PUD would use its best efforts to undertake
any feasible passage project measure that is
biologically effective and cost efficient. A 3-year
project survival study to assess reservoir and project
passage surviva would be funded, aswell as
additional studies of predator behavior and
population dynamics to reduce the number of
predatorsin the project area.

Rocky Reach Dam

The Chelan County PUD would be undertaking
various interim, prototype, and permanent measures
at the Rocky Reach project in an effort to achieve a
95 percent juvenile dam passage surviva rate for
juvenile salmonids migrating through the Rocky
Reach forebay, dam, and tailrace. These measures
would include interim spill; bypass diversion screen
operations; surface collection system development,
testing and installation; turbine replacement; and
predator control. The appropriate mix of measures
would vary as the surface collection system is
improved and its efficiency tested and quantified.

Survival data would determine the number, type,
and magnitude of the various protective measures
needed to achieve the 95 percent juvenile dam
passage surviva standard and an adult passage rate
through the project that would meet the overall 91
percent project survival standard that includes both
juveniles and adults. Actionswould aso be takento
improve survival and assure timely passage of adult
salmonids through the project. Measures in the
Rocky Reach HCP include:

P Design, modd, prototype test, and install a
turbine bypass system consisting of a surface
collection system with or without secondary

collection from a limited number of turbine
intake screens.

P Modify replacement turbine runners to improve
surviva of juvenile salmonids as much as
possible, given manufacturing, technical, and
installation schedule limitations.

P Continue implementing a spill program that
provides spill levels of 15 percent of the daily
average flow for a 30-day period during the
spring juvenile migration. In addition, provide
up to 6 additiona days of 15 percent spill to
encompass 90 percent of the Okanogan sockeye
run. During the summer, spill 10 percent of the
daily average flow for atotal of 34 days
between June 15 and August 15. Spill may be
adjusted or discontinued based on the relative
success of other protection measures.

P Immediately initiate evaluations of spill
efficiency and total dissolved gas abatement
options. To the extent that spill or other
spillway-type passage measures are employed at
the project to achieve 95 percent juvenile fish
dam passage surviva and no net impact, Chelan
County PUD would coordinate its use with
upstream and downstream projects to address
total dissolved gas levels.

P Maintain effective predator control measures.
P Perform the necessary studiesto properly

monitor and evaluate on-site mitigation
measures.

Rock Island Dam

Similar to the Rocky Reach Project, the Chelan
County PUD would undertake various interim,
prototype, and permanent measures at Rock Idand
Dam in an effort to achieve the 95 percent dam
passage surviva standard for juvenile salmonids
migrating through the Rock I1dand forebay, dam,
and tailrace. These measures could include a
juvenile bypass system, modified spill gates for
surface spill, continued or expanded measures for
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predator control, and possible improvements to
turbines. Survival data obtained at each step in the
process would determine the number, type, and
magnitude of the various protective measures
needed to achieve the 95 percent juvenile dam
passage survival standard. Actions would also be
taken to improve surviva and assure timely passage
of adult salmonids through the project to meet the
91 percent project survival standard. The measures
could include:

P designing, modeling, prototype testing, and
installing spill gate modifications to provide
surface spill to increase fish passage efficiency;

P testing and evauating various spill
configurations;

P continue implementing the existing spill
program;,

P designing, modeling, prototype testing, and
installing a turbine bypass system consisting of
a surface bypass collection system, with or
without secondary collection from turbine
intakes;

P possible replacement of turbine runnersto
improve surviva of juvenile sdlmonids that pass
through the units, and limiting use of the
Powerhouse 1 turbines;

P tedting aforebay guidance curtain to route
juvenile anadromous salmonids into surface
bypass collectors;

P maintain effective predator control measures,
and

P perform necessary studies to properly monitor
and eva uate on-site mitigation measures.

Tributary Conservation Plan

Alternative 3 would create a Plan Species Account,
to be used to collectively fund activities for the
protection and restoration of Plan species habitat

within the Columbia River watershed (from Chief
Joseph tailrace to the Rock Idand tailrace), and the
Okanogan, Methow, Entiat and Wenatchee River
watersheds, in order to compensate for 2 percent of
the unavoidable project mortality. These habitat
improvement projects could include, but not be
limited to:

P providing accessto currently blocked stream
sections or oxbows,

P removing dams or other passage barriers on
tributary streams,

P improving or increasing the hiding and resting
cover habitat that is essentia for these species
during their relatively long adult holding period,

P improving in-stream flow conditions by
correcting problematic water diversion or
withdrawal structures, and

P purchasing important aquatic habitat shoreline
areas for preservation or restoration.

Such tributary habitat conservation and restoration
measures are expected to improve the migration and
rearing conditions for al anadromous fishspecies.
These measures are a so expected to help decrease
bank erosion, sedimentation channd scouring and
water quality problems. The improved conditions
would increase the opportunities for successful
spawning by facilitating the return of adult
samonids to their natal spawning areas at the proper
time and in good hedlth.

The funding levels for each project to the Plan
Species Account are set in the HCPs. For the Wdlls
project, the Douglas County PUD would make an
initial contribution to the account of $991,000 (1998
dollars adjusted for inflation). If juvenile dam
passage survival after three years of evaluations
remains greater than or equal to 95 percent, the
district would make annual payments of $88,089
(1998 dollars) throughout the HCP term or would
pay $1,321,333 (equivalent to 15 years of annual
payments), deducting the actual costs of bond
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issuance and interest. If juvenile dam passage
survivd is less than 95 percent, the Douglas County
PUD shall contribute an additional $991,000 and
increase the annua funding to $176,178, or make an
up front contribution of $2,642,667 (equivalent to
15 years of annua paymentsin 1998 dollars),
deducting the actual costs of bond issuance and
interest.

For the Rocky Reach project, Chelan County PUD
would fund the Plan Species Account at $229,800
annually (1998 dollars adjusted annually for
inflation) for the term of the HCP.

For the Rock Idand project, the Chelan County
PUD would provide $485,200 annually (1998
dollars adjusted annually for inflation) to the Plan
Species Account.

The Plan Species Account would be vested with the
authority to expend money contributed by the PUDs
for activities within the Columbia River watershed
(from Chief Josegph Damtailrace to the Rock Idand
tailrace), and including the Okanogan Methow,
Entiat and Wenatchee River watersheds to increase
productivity of salmonidsin the Mid-Columbia
River area

The identity, character, and magnitude of specific
compensatory actions would be determined by the
Tributary Committee, subject to the guidelines and
standards of biologica and economic efficiency and
the financia resources available through the Plan
Species Account.

The Tributary Committee would be composed of
one representative of each of the signatory parties.
The committee may select other expert entities, such
as land and water trust/conservancy groups, to serve
as additiona, non-voting members of the Tributary
Committee. The committee would be charged with
the task of selecting projects and approving project
budgets for the purposes of implementing the
Tributary Conservation Plan.

The tributary habitat improvement projects would
be determined on a case-by-case basis by the

Tributary Committee, subject to the guidelines and
standards of biological and economic efficiency and
the financial resources of the Plan Species Account.
The guidelines for tributary projects place the
highest priority on maintaining and improving
stream channd diversity and floodplain function.
The projects would seek to conserve and protect
riparian habitat to improve incubation and rearing
conditionsiin tributary streams.

Hatchery Compensation Plan

A Hatchery Coordinating Committee would consist
of one representative of each HCP signatory party.
This committee would direct the effort required of
each PUD for meeting the 7 percent hatchery
compensation level. The initial estimated HCP
hatchery production capacities for Plan species
would be based on the average adult returns of Plan
species for a basdline period, the 7 percent
compensation regquirements, and baseline
adult/smolt survival rates for existing Mid-
Columbia River hatcheries.

The estimated initial production capacity shall be
adjusted periodicaly, excepting for original
inundation mitigation to achieve and maintain no
net impact to the Plan species. Adjustments to the
hatchery compensation level may include reduction
of production to conform with actua project
mortality, as determined from monitoring and
evaluation, or increases in production as the base
population level increases in the recovering
anadromous fishpopulations. Hatchery
compensation may be increased either by increasing
the number of fish produced or by increasing the
surviva of fish produced at the initial production
levels.

Naturally produced coho, progeny of the
reintroduction efforts, will be afforded the same
protection levels (no net impact and 91 percent
project passage surviva) as for other plan species.
However, until successfully reproducing
populations are reestablished, there are no hatchery
compensation programs required in the HCPs.
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2.3.3.9 Provisions for Unknown Impacts on
Other Aquatic Species

The HCPs do not include mitigation measures for
non-Plan species. However, species that actively or
passively pass the project, bull trout for example,
may benefit from improvements at the dams
(through improved fish passage conditions). Bull
trout are a threatened species in the Columbia River
basin, and although they occur in the project ares,
the extent of their occurrence and the project-related
impacts are unknown. The PUDs and FERC are
currently conducting informal consultation with the
USFWS to assess the potentia effect of project
operations on bull trout.

Aquatic species that are expected to benefit from the
tributary habitat improvement projects conducted
under the HCPs are Pacific lamprey and resident
trout species (including bull trout) that occupy the
same habitats as the Plan species. However, there
are no specific provisions for enhancing or
protecting these species under the HCPs.

In addition to the resident fish that typically occur in
the tributaries, there are no provisonsin the HCPs
to enhance or protect fish species that typicaly
occur in the reservoir aress

Terrestria wildlife species that use riparian,
wetland, and floodplain habitats are expected to
benefit from implementation of agquatic habitat
improvementsin the tributaries. These
improvements should increase their food supply,
cover, and overdl habitat area.

2.3.3.10 Monitoring and Evaluation

All three HCPs propose monitoring and evaluation
of on-site measures to determine if the 95 percent
juvenile dam passage survival standard and 91
percent project survival standard have been
achieved. In addition, monitoring and evaluation of
tributary habitat improvements funded by the Plan
Species Account and the number of fish produced
by the hatchery program would aso be monitored.

2.3.3.11 Project Cumulative Effects

The PUDs would notify and consider comments
from the signatory parties regarding land use permit
applications on project-owned lands. The PUDs
would aso notify applicants seeking permitsto use
or occupy project lands or water that such use or
occupancy may result in an incidenta take of
species listed under the Endangered Species Act.

2.3.3.12 Costs and Funding

Funding of al on-site measures, including studies
necessary to evaluate and monitor the effectiveness
of those measures, would be provided directly by
the PUDs from power sae revenues. Itis
anticipated that bonds secured by those revenues
would be issued for mgjor capital costs, such as
bypass construction. Money for the Plan Species
Account would aso come from project revenues,
with the initia contribution possibly obtained from
abond issue.

2.3.3.13 Issuance of the Incidental Take

Permit

According to Section 10 (8)(2)(B) of the
Endangered Species Act, after the HCPs undergo
public review and comment, Section 10 incidental
take permits may be issued if the agency finds that:

P any takings would be incidental;

P the PUDs would, to the maximum extent
practicable, minimize and mitigate the impacts
of such takings,

P the PUDswould ensure adequate funding of the
HCPs;

P any takings would not appreciably reduce the
likelihood of the survival and recovery of the
speciesin thewild; and

P that other measures required by the agency
through its biological opinionwould be met.
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2.3.3.14 Clarification of HCP Issues

The HCPs were provided to NMFSin 1998 at
which time some of the preliminary provisions were
implemented pending Endangered Species Act and
NEPA reviews. For example, since 1998, the PUDs
have had ultimate decision on pursuit and
implementation of toolsto achieve the juvenile dam
passage surviva standard. Asaresult, Phasel
should be completed by 2003. For Douglas County
PUD, evauation to determine whether standards
have been achieved occurred during Phase|. For
the Chelan County PUD, the evaluation period
would likely follow Phasel. Severd
inconsistencies have resulted from this phased
implementation approach, and a number of
technical issues have arisen during the initia
implementation efforts. The following sections
attempt to clarify these inconsstencies and issues.
The terms of the HCPs are expected to be modified
as necessary to reflect these clarifications.

Term of the HCPs

Phase | would continue through 2003, athough the
50-year term of the HCPs would not begin until the
incidental take permits areissued. Based on the
current schedule, the terms of the HCPs should be
from April 2002 through March 2052. Payments to
the Plan Species Account would be initiated when
the incidenta take permits are issued, and adjusted
for inflation from 1998.

Transition Period

Because measures common to Phase 1 of the HCPs
have been conditionally implemented by the PUDs
(even though the HCPs have not been agreed to by
al parties at thistime), the PUDs have had the
ultimate authority on pursuit and implementation of
specific bypass measures since 1998. However, the
existing FERC license articles, settlement
agreements and stipulations remain in effect to
address dispute resolution proceedings, spill
volumes, and hatchery compensation levels.
Components of the HCPs that address each of these
issues would not be implemented until the

agreements have been ratified. In order to address
ongoing Endangered Species Act issues, FERC and
NMFS have been consulting over interim protection
plans that would remain in affect until April 2002,
or until the HCPs are ratified (whichever comes
first). If the agreements have not been ratified by
April 2002, FERC would be required to reinitiate
consultation with NMFS under Section 7 of the
Endangered Species Act at which time additional
measures may be required.

Verification of Standards

In order to determine if the HCPs survival standards
are being met, specific biologica and statistical
standards have been established in the HCPs. These
standards apply to al of the evaluations to be
conducted. Because the available technology is not
sufficient to adequately conduct al of the
evauations proposed in the HCPs for each of the
Plan species, representative survival studies would
be conducted for yearling chinook salmon and
steelhead. Indirect methods of measuring
compliance would be developed for each of the
remaining plan species. The resultswould be
utilized to support decisions made under Phase | of
the HCPs and efforts to determine more direct
compliance with the standards for all species would
continue during phases 11 and I11.

Surviva studies of yearling chinook salmon and
steelhead were initiated at the Wells Project in 1998
and will be initiated at the Rocky Reach and Rock
Idand projects by no later than 2003. Initid
verification of the 95 percent juvenile dam passage
survival standard is expected to take 3 years.

Currently, the 95 percent juvenile dam passage
survival standard cannot be verified for subyearling
chinook (summer/fall chinook) or for sockeye
salmon and the 91 percent total project survival
standard (which includes the survival of the adult
life stages) cannot be verified for any of the Plan
species. Thereis currently no methodology that al
parties support for determining the survival of adult
fish through the projects. Therefore, information
pertaining to the juvenile life stages and compliance
with the juvenile dam passage survival standards
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would be the basis for determining if the standards
have been met.

The HCPs provide a mechanism for future
verification of the 91 percent total project survival
standards for each of the Plan species, asthe
appropriate technology is developed and supported
by the Coordinating Committees.

Wells Project

Because the Wells Project has an existing bypass
system, juvenile surviva studies were initiated
before the end of the Phase | time frame. Douglas
County PUD conducted juvenile survival studiesin
1998 using yearling chinook salmon, and in 1999
and 2000 using yearling steelhead. Although not
required under Phase | of the HCP, it is anticipated
that afourth year of juvenile surviva studies will be
conducted in 2001, using yearling chinook salmon.
Additionally, the Douglas County PUD conducted 3
years of fish passage efficiency evaluations (an
estimate of the number of juvenile fish bypassing
the project through the surface bypass system) for
the Wells project bypass system.

These studies indicated that 92 percent of the
spring-run migrants (yearling chinook, steelhead,
and sockeye) and 96 percent of the summer-run
migrants (summer/fall chinook) use the bypass
system. Based on the best estimate of turbine and
bypass surviva (91.2 and 98 percent, respectively),
spring-run migrants are expected to have ajuvenile
dam passage survival rate of 97.5 percent and
summer-run migrants are expected to have a 97.7
percent juvenile dam passage survival rate.

The determination of whether the Wells project is
meeting the HCP survival standards would initialy
be based upon the results of the project survival
studies conducted for yearling chinook salmon and
steelhead, and an indirect assessment of juvenile
surviva for each of the remaining Plan species.
Throughout the term of the HCP, the 95 percent
juvenile dam passage survival standard and the 91
percent total project surviva standard would be re-
evaluated from time to time as determined
necessary by the Coordinating Committee. Itis

anticipated that, as technology is developed;
sockeye and subyearling chinook salmon, aswell as
adult salmon, and steelhead survival studies would
be conducted.

Funding for the Tributary Conservation Plan for the
WEélls project istied directly to the survival
standards. If it is determined that the Wells total
project survival standard is equa to or more than 95
percent, Douglas County PUD’s contribution to the
tributary fund would be one-haf of the expected
contribution. If the total project survival standard is
determined to fall below 95 percent, Douglas
County PUD would contribute prospectively, for the
remaining time of the HCP, the equivaent of afull
2 percent credit to the tributary fund.

Until the Coordinating Committee devel ops
methodol ogies to evaluate the adult project passage
survival component of the total project surviva
standard, the results of the juvenile survival studies
(including both the direct and indirect effects of

dam and reservoir related survival) would singularly
determine Douglas County PUD’ s contribution to
the Plan Species Account. Therefore, if 95 percent
juvenile project surviva is met, the fund would be
one-half of the expected contribution.

Rocky Reach Project

The Chelan County PUD is developing a surface
bypass collector system for the Rocky Reach
project. At the conclusion of Phasel, or earlier if
the Coordinating Committee concurs, Chelan
County PUD will initiate 3 years of survival studies
for yearling chinook salmon and steelhead to verify
that the 95 percent juvenile dam passage survival
standard is being met. Asis the case with the Wells
Project, the best available information will be used
to determine whether the juvenile dam passage
surviva standard has been met for each of the
remaining Plan species (e.g., surviva information
from surrogate species combined with
measurements of fish passage through non turbine
routes). Throughout the term of the HCP, the 95
percent juvenile dam passage survival standard and
the 91 percent total project survival standard will be
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re-evaluated from time to time as determined
necessary by the Coordinating Committee.

Rock Island Project

Spill is the currently the preferred juvenile bypass
measure at Rock 1dand Dam. At the end of Phasel
(or earlier if the Coordinating Committee concurs)
Chelan County PUD will initiate 3 years of survival
studies for yearling chinook salmon and steelhead to
verify that the 95 percent juvenile dam passage
survival standard is being met. Asis the case with
the Wells and Rocky Reach projects, the best
available information will be used to determine
whether the juvenile dam passage survival standard
has been met for each of the remaining Plan species
(e.g., survival information from surrogate species
combined with measurements of fish passage
through non turbine routes). Throughout the term
of the HCP, the 95 percent juvenile dam passage
survival standard and the 91 percent project survival
standard will be re-evaluated from time to time as
determined necessary by the Coordinating
Committee.

Compensation for Unavoidable Project
Mortality

During the development of this EIS, certain sections
of the HCPs required clarification to allow for
accurate analysis of the potential affects of the
actions on Endangered Species Act-listed species
and on other natural resources. Most of the
clarifications related specifically to modification of
the standards to ensure no net impact. It should be
noted that HCP survival standards are fixed and
compensation will not vary if the standards are not
being met. Hatchery compensation would not be
increased to 9 percent; for example, if dam passage
survival isonly 93 percent for agiven species. The
2 percent shortcoming in the juvenile dam passage
survival standard would be addressed through
improvements in dam passage survival. Likewise,
if the 7 percent hatchery compensation level is not
met due to NMFS Endangered Species Act
concerns, neither the dam passage survival standard,

the project surviva standard, nor the habitat
compensation standard would be adjusted.

Hatchery Compensation Plan Issue

During the development of the HCPs, NMFS
determined that the 7 percent hatchery
compensation levels may adversely affect wild
salmon populations under certain conditions. For
example, it may be necessary to use adult salmon
and steelhead that are not adapted to the local
habitat conditionsin order to produce enough
juvenile fish to meet the 7 percent compensations
level. In order to ensure that these compensation
levels do not affect the long-term health of the wild
populations, al fish produced under this program
must be from local stocks. Therefore, until the
specific details of the compensation programs are
developed, including identification of appropriate
broodstock, maximum percentages of the wild
populations that can be trapped for broodstock, and
the total number of fish produced through artificia
means, NMFS can not guarantee that the 7 percent
compensation level will satisty Endangered Species
Act requirements and no net impact would not be
achieved.

Although several of the affected Columbia basin
treaty Tribes made significant comments during the
scoping process associated with this EIS, amgjor
concern was NMFS' reluctance to guarantee the 7
percent compensation levels. These levelswere a
key component of achieving and maintaining no net
impact and a crucia portion of tribal consideration
for the HCPs. Without a guarantee from NMFS that
the 7 percent compensation levels would be
attained, the Tribes will not endorse the HCPs.

2.3.3.15 Recent HCP Revisions

On June 1, 2000, the USFWS and NMFS published
afina addendum to the Handbook for Habitat
Conservation Planning and Incidental Take
Permitting Process. This addendum, which isaso
known as the five-point policy guidance, provides
clarifying direction on five issues brought forth
from recent HCPs implemented throughout the
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United States. Described below is how the
applicant HCPs meet the HCP addendum.

Biological Goals and Objectives

The addendum recommends that biological goas
and objectives be incorporated in HCPs. These
goas may be either habitat or species based.
Species-based goals are expressed in terms specific
to individuals or populations of that species. The
performance standards identified in Section S.5.3.5
represent the biologica goals and objectives for the
HCPs(i.e., the HCP standards). These standards
require specific survival goals based on the
population passing through each project. In
addition, incidental mortality is mitigated through
hatchery production and habitat improvements to
achieve an overadl no net impact standard.

Adaptive Management

The use of an adaptive management drategy is
recommended to (1) identify uncertainties related to
guantifying the achievement of goals and objectives
of the HCPs as well as the questions that need to be
addressed to resolve these uncertainties; (2) develop
alternative strategies and determine which
experimental strategies to implement; (3) integrate a
monitoring program that is able to detect the
necessary information for strategy evaluation; and
(4) incorporate feedback loops that link
implementation and monitoring to a decision-
making process that results in appropriate changes
in management. Adaptive management would be
incorporated into the HCP monitoring programs that
provide the feedback necessary to determine the

effectiveness of various approaches being
implemented to increase fish survival. Throughout
the term of the HCP, what is learned would be used
to adjust conservation measures.

Monitoring

HCP handbook guidance on monitoring
recommends that the monitoring program reflects
the measurable biological goas and objectives. The
monitoring programs developed under the HCPs are
two-fold: (1) to confirm fish surviva through the
dams, and (2) evaluate the effectiveness of on-site
mitigation measures implemented to improve fish
survival.

Permit Duration

Factors to be evaluated when determining permit
duration include the time line of the proposed
activities and the expected positive and negative
effects on covered species associated with the
proposed duration. The HCP terms generally
compliment the term of a project operating license,
but more importantly reflect a desire to provide
long-term protection assurances for the Plan species
that also account for oceanic condition changes that
may occur over alonger period of time.

Public Participation

The HCP handbook amendment recommends a 90-
day public comment period for large-scale, regional,
or complex HCPs. The public review period for the
WEélls, Rocky Reach, and Rock 1dand HCPs will
occur over a 90-day period.

2.4 ACTIONS COMMON TO ALL ALTERNATIVES

Only those project operations that affect fish
passage would be atered, if necessary, to assist in
increasing the overall sailmon and steelhead survival
rates. Studies to evaluate and improve fish passage
have been ongoing since the dams were constructed.
As aresult, the key factors influencing fish passage

have dready been identified. Project operations that
areincluded under dl of the dternatives are;

fishways,
fishladders,

fish bypass,
turbine operations,

U U U O
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P predator remova,
P hatcheries, and

P sill.

The four tributaries where funds for the Plan
Species Account would be directed under the HCP
(Wenatchee, Entiat, Methow, and Okanogan) have
threatened (bull trout) and endangered (spring-run
chinook and steelhead) species. Numerous efforts

are being, or will be, implemented to improve fish
survival and breeding opportunitiesin the streams
that are unrelated to the operation of the Wells,
Rocky Reach, and Rock Idand dams or the HCPs.
These improvement activities would continue under
all aternatives.

2.5 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED STUDY

During the scoping process of this EIS, severa
other independent aternatives were considered but
eliminated from further analysis for two main
reasons. Either (1) the aternative in itself did not
allow for the continued operation of the

hydroel ectric projects, or (2) the aternative did not
satisfactorily address the entire range of issues
affecting Endangered Species Act-listed species.
These independent aternatives are described in
more detail in the following sections.

Note that al aternativesin this EIS contain severa
specific measures that may be implemented at each
project. By themselves, these measures are unlikely
to result in recovery of Endangered Species Act-
listed salmonid species or to significantly enhance
the number of unlisted salmonids returning to the
basin. Each measure typically affects just one
component of a multi-faceted problem and either
impact other areas of the salmonid life cycle or
inadequately provide the protection necessary to
recover the species to harvestable levels without the
concurrent implementation of additional measures.
Where appropriate however, specific components of
these measures are included in the two action
aternatives. Included below is a discussion of why
individual protection measures were not considered
as unique aternatives.

2.5.1 DAMREMOVAL

Dam remova would return the Mid-Columbia
River to afree flowing state that would arguably
provide the greatest benefits to sdlmon and
steelhead. The dam passage impacts would be

eliminated and additional spawning and rearing
habitat would be created. Dam remova is
extremely controversia, and can only be legally
mandated at project relicensing. Over the next 12
years, the removal of Wells and Rocky Reach dams
would be considered and addressed, under the
relicensing efforts for the projects, if requested by
interested parties. Dam removal for the Rock Idand
project would not be evauated until 2029, when its
license is up for renewdl.

Under the shortest possible time frame, it is likely
that the decision to remove a dam would require up
to 10 years, with an additional number of years
needed to develop the procedures and to execute the
decongtruction efforts. As an example, removal of
the four lower Snake River dams has been studied
in detail over the last 4 years, the previous 3 years
spent evaluating drawdown aternatives. The
NMFSis currently recommending several more
years of study before they make afina
recommendation. Following this recommendation,
the U.S. Congress would likely have to consider and
vote on any dam removal efforts.

A similar process can be expected for removal of
the Mid-Columbia River dams, if initiated during
project relicensings. Throughout these studies and
discussions, salmon and steelhead would continue
to decline, possibly to extinction. Therefore, due to
the legal congtraints associated with mandating dam
removal, the time involved, and the interim impacts
to both juvenile and adult salmonids, dam removal
is not considered a reasonable aternative and was
not considered in detall.
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2.5.2 JUVENILE FISH B YPASS SYSTEMS

Although juvenile fish bypass systems would be
included as a part of al the alternatives evaluated in
detail, they would not provide sufficient protection
for the recovery of the species as an independent
dternative. Therefore, this aternative was not
evaluated in detail. A juvenile fish bypass system
provides a passage route around a dam'’ s turbine
units. It consists of a collection areathat allows fish
to enter the system from the project’s forebay, a
bypass conduit that transports fish around the dam,
and an outfal located downstream of the project.
Although existing spillway structures and ice and
trash duiceways (conduits designed to pass debris
over adam) can be relatively effective at passing
fish, the term juvenile bypass system usualy refers
to afacility specificaly designed and suited to this
task.

Bypass systems using standard length turbine intake
guidance screens, currently in operation on the
lower Columbia and Snake rivers, typically pass
approximately 70 percent of yearling slmonid
outmigrants (stream-type chinook, steelhead and
sockeye). These systems are less effective for
subyearling outmigrants (ocean-type chinook)
(approximately 50 percent) and they pose a
significant risk of injury to sockeye and juvenile
lamprey. Although extended length screens have
improved the guidance of these systems to a degree,
stress and injury continues to occur, and
comparatively extensive operations and
maintenance efforts can reduce their overall
effectiveness.

Surface-oriented bypass systems typically provide
juvenile fish passage without incorporating
guidance screens. Entrancesto these systems are
designed to intercept juvenile salmon and steelhead
in the upper part of the water column, before the
fish enters the turbine unit intakes. Although
preferable to screened bypass systems, only the
Wells Dam surface bypass system has been
consistently efficient at attracting and passing
substantial numbers of juvenile salmonids.
Developmenta surface bypass systems are under

investigation at the Rocky Reach and Rock 1dand
dams, but it may be necessary to provide some
additional protection and enhancement measures to
meet the established survival levels. Therefore,
although juvenile bypass system development,
congtruction, and operation is included in each of
the aternatives, it is not expected to be an adequate
aternative in and of itself.

253 SPILL

In mogt cases, spill is an effective means of
bypassing salmon and steelhead around a dam.
However, spill alone would likely not provide
sufficient protection for listed species without
consderable impacts to other natural resources. In
studies conducted on the lower Columbia and Snake
rivers, spill has consistently resulted in higher
survival leves for juvenile sdimonids than for any
other bypass methodology tested. However, the
quantity of spill required to bypass significant
numbers of juvenile fish may result in increased
total dissolved gas levels and affect other water
quality parameters.

When water is discharged over a spillway, air is
drawn into the tailwater as flow plunges deep below
the water surface. Asthisair reachesthe higher
pressures associated with increasing water depths,
the air is forced into the water column. Increasing
levels of spill draws increasing volumes of air to
depth, forcing higher levels of the atmospheric
gasses into the water. High concentrations of some
of these gasses (e.g., nitrogen) can be deadly to fish
and other aguatic organisms. Therefore, the amount
of water that can be discharged over agiven
spillway is limited by the amount of atmospheric
gasses that are introduced into the tailwater.

At lower spill levels, the volume of water
discharged typicaly passes proportionately higher
numbers of fish. For example, if 20 percent of the
total river flow is spilled, up to 40 percent of the
juvenile salmonids may bypass the dam viathe
spillway. Asthe spill volume increases, to 60
percent for example, only 60 percent of the juvenile
salmonids might pass the spillway. In many cases,
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60 percent spill is at or above the maximum level
allowed given the entrainment of atmospheric.

Spill is currently the primary measure to pass
juvenile fish a Rock Idand Dam, and is the primary
measure proposed under Alternative 3 for Rock
Idand. It isalso acomponent of the Wells Dam
bypass system. However, it is not as effective at the
Rocky Reach Dam. Spill is a component of the
aternatives considered in detail, and will likely
assist in meeting the overall surviva requirements.
In and of itsalf, however, it is not expected to satisfy
all of the needs of the listed species and was
therefore eliminated as an independent aternative
for detailed consideration.

2.5.4 FISH TRANSPORTATION

An alternative method of fish passage is to collect
juvenile salmon and steelhead at dams as they
migrate downstream and then transport the fish by
truck or barge around the downstream dams and
reservoirs. Advantages of fish transportation
include protection from direct and cumulative
turbine passage mortality, from predation in the
reservoirs and tailraces, and from gas
supersaturation caused by excessive levels of spill.
Transportation can aso help to minimize delaysin
migration that are caused by dack water in the
reservoirs between dams.

Transportation additionally requires the construction
of juvenile bypass systems that include dewatering
structures and separator facilities to enable barge
and truck loading facilities. The transportation
program is aso limited by the ability of the
mechanical bypass systemsto effectively attract
juvenile salmonids. Under certain conditions,
transportation may aso result in lower adult returns
and may increase the level of straying. Currently,
fish are trangported in the lower Snake and
Columbiarivers where bypass and separator
facilities have been constructed, athough it has not
occurred at the three project dams (Wells, Rocky
Reach, and Rock Idand).

Given the requirement to design, construct and
install juvenile bypass, separator and loading
facilities, transportation is not a vaid option in and
of itsdf. In addition, due to the potential stress,
injury and mortality to juvenile salmonids
associated with these systems, and the expectation
that guidance efficiencies will fal short of
supporting the required surviva levels, this
alternative has been eliminated from consideration
as either a stand alone option or a measure to be
included in the two action aternatives addressed in
this EIS.

2.5.5 ARTIFICIAL FISH PRODUCTION

The assumption governing this alternative is that
juvenile and adult salmonids that are killed
incidentally to project operations can be replaced by
juvenile fish produced in a hatchery. Increasesin
production would likely occur at each of the
existing hatcheries, and the number of juvenile fish
produced would be based on the calculated fish
passage mortality rate attributed to each dam. The
god of this effort would be to mitigate up to 100
percent of the dam related passage mortality.

Based on several decades of hatchery mitigationand
enhancement activities, it isnow clear that this
methodology alone will not recover Endangered
Species Act-listed species or satisfactorily enhance
naturally producing unlisted salmonid populations
in the Columbia River basin.

Hatchery fish can have direct and indirect affects on
wild fish populations. Competition between the
larger hatchery reared juvenile salmon and steelhead
and the smaller wild juvenile salmon and steelhead
for food and space and the predationthat is likely to
occur between these populations may impact the
wild fish. In addition, outplanting non-indigenous
hatchery reared juveniles into local habitats further
reduces the integrity of the wild populations by
increasing the likelihood of genetic mixing. This
results in adilution of the wild gene pool which
affects the long-term hedlth and viability of the wild
populations.
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As more and more hatchery fish are produced, wild
stocks continue to be diluted in comparison to
hatchery stocks, ultimately resulting in fewer and
fewer wild fish. This continued decrease in the
population of wild fish does not meet the objective
of recovering an endangered or threatened species.
Although limited artificial supplementationefforts
utilizing locally adapted stocks would likely be a
component of each aternative to help prevent the
extinction of listed species, and to compensate for a
certain level of mortality for unlisted species,
additional measures are required to ensure the
species long-term protection and enhancement.
Therefore, based on the disadvantages associated
with excessive supplementation levels, this
aternative was eliminated from detailed
consideration.

2.5.6 SEASONAL RESERVOIR DRAWDOWN

Seasonal reservoir drawdown refersto lowering the
water level of the lake located immediately
upstream of a dam during juvenile fish migration
periods. This concept was initialy developed on
the lower Snake River to reduce the time it takes
water (and incidentaly, juvenile sdlmon and
steelhead) to travel through the reservoirs. Studies
on the lower Snake River correlated increased water
particle travel time with fish migration rates and
have generaly inferred that this would result in
higher juvenile sailmon and steelhead survival.
Although there is limited data on actua survival
improvements, modeling data suggest that high flow
conditions provide grester survival (particularly for
steelhead) (BPA et al. 1994a; NMFS 1998). To
decrease water particle travel time, either additional
flow must be provided through the reservoir or the
cross sectional area of the reservoir must be
reduced. Drawdown reduces the cross sectional
area of project reservairs.

As the concept of reservoir drawdown was more
thoroughly developed on the lower Snake River,
lowering the reservoir to dightly above the spillway
crest was evaluated. Thislevel of drawdown was
intended to create sections of free flowing river in

the tailrace areas of the next upstream dam, and thus
return the river to a more natural state.
Conceptualy, the Army Corps of Engineers
considered that these increased levels of drawdown
would only be required during the fish passage
seasons. However, significant modifications would
be necessary to the existing fish passage facilities
and the seasondly fluctuating reservoirs would
impact existing wildlife, riparianand salmon and
steelhead spawning and rearing habitats.
Significant loss of power production would also
occur as would impacts to irrigation, municipalities
and industry.

On the Mid-Columbia River, higher flows have
been correlated to improved surviva for steelhead.
However, no correlation was identified for the other
salmonid species. Thereforein and of itsdf,
improving water particle travel time will not
sgnificantly improve conditions for al Endangered
Species Act-listed or unlisted species. In addition,
seasona spillway crest drawdowns have a
considerable number of associated habitat impacts
that render this option impracticd. It istherefore
not considered aredlistic aternative and has not
been evauated in this andysis.

2.5.7 NON-POWER OPERATIONS

Section 15 (b) of the Federal Power Act, authorizes
FERC to issue alicense for non-power use when it
“finds that, in conformity with a comprehensive
plan for improving or developing a waterway or
waterways for beneficial public uses, dl or part of
any licensed project should no longer be used or
adapted for use for power purposes.” If non-power
licenses were granted to any of the Mid-Columbia
River dams, power production would presumably
cease (except for potentia emergency power
requirements of the project) and al the flow would
pass through the spillways and fishways. No entity
has recommended issuance of a non-power license,
and thiswould only occur at the time of relicensing.
Note that dam decommissioning and possibly
seasond reservoir drawdown would result in non-
power operations.
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2.6 ALTERNATIVE COMPARISON

2.6.1 ALTERNATIVE 1 (NO-ACTION)

Because each of the alternatives strive to improve
fish survival at the dams, environmentd differences
among the alternatives a the project site are
somewhat less significant than the procedural
differences between Endangered Species Act
Section 7 consultations (Alternative 2) and Section
10 permit processes (Alternative 3) as shown in
Table 2-7 and described below.

The most significant differences among the
aternatives are the scope of the species covered, the
statutory obligations covered, the parties that
support the alternatives, and the speed at which each
aternative could be implemented. Alternative 1,
current FERC license requirements, addresses all
species but may or may not address the additional
requirements of the Endangered Species Act.
Alternative 2 creates along-term protection plan
between FERC and NMFS only for listed upper
Columbia River steelhead and spring-run chinook
salmon and requires a new consultation at the time
each project isre-licensed. Measures under
Alternative 2 are not currently supported by FERC
or the licensees, which may lead to adelay in
implementing actions. Alternative 3, the HCPs, are
long-term settlements of salmon and steelhead
issues at each project under the current license and
at relicensing. The settlements cover statutory
obligations in addition to the Endangered Species
Act, and apply to any party that signs the HCP
agreements. The HCPs were originally devel oped
by the PUDs along with NMFS; FERC; USFWS,
the Y akama, Colville, and Umatilla Indian Nations;
American Rivers, Inc., and each project’swholesae
power purchasers.

Table 2-7 compares the adternatives, and the text in
Sections 2.6.2 through 2.7.2 below describes the
major differences between the aternatives. Note
that the following information is not intended to
identify every possible scenario that may result
under each dternative, only to address the major

procedura differencesin the dternatives, and to
highlight some of the fundamental protection
differences.

2.6.2 AFFECTED SPECIES

2.6.2.1 Alternative 1 (No Action)

Protection for the listed and non-listed anadromous
salmonid species would be provided through the
existing FERC licenses (and future relicensing
procedures). Existing measures however, may not
prevent the extinction of listed species. Additional
Federal laws, primarily the Federal Power Act,
could be utilized to seek protection, mitigation and
enhancement measures for steelhead, spring-run
chinook salmon, summer/fal chinook salmon, and
sockeye salmon during project relicensings and
through license re-opener clauses.

2.6.2.2 Alternative 2

Authorities afforded to NMFS under the
Endangered Species Act would apply to upper
Columbia River steelhead, upper Columbia River
spring-run chinook salmon, and Mid-Columbia
River steelhead. Protection, mitigation and
enhancement measures for summer/fal chinook and
sockeye salmon would be addressed asin
Alternative 1.

2.6.2.3 Alternative 3

The HCP applies to Upper Columbia River
steelhead, upper Columbia River spring-run
chinook salmon, sockeye salmon, summer/fall
chinook salmon, and coho salmon (although the
wild population of coho salmon has been extirpated
from the action area, the HCPs provide measures to
protect reintroduced populations). Although the
impacts to Mid-Columbia River steelhead are likely
limited to water quality issues, this speciesis not
specifically addressed in the HCP agreements.
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TABLE 2-7.

ACTION

ALTERNATIVE COMPARISON

ALTERNATIVE 1

ALTERNATIVE 2

ALTERNATIVE 3

Endangered Species Act
compliance

Duration of each
Alternative

Species Covered

Protection
Measures

Performance
Standards

Project Lead for
Identifying and
Implementing Protection
Measures

Location of Fish
Protection
Measures

No Surprises Policy

Continued Studies to
Assess Survival

None

Not applicable

Anadromous fish in general

Limited spill and bypass measures, continued
operation of adult fishways

Currently based on fish passage efficiency for
specific measures (no project or species level
standards)

FERC

Area of project including reservoir, dam
structures, tailrace, and hatcheries

Not applicable

Yes for Wells, but only to verify fish passage
measures at Rock Island and Rocky Reach

Section7 (a)(2)

Current license term, modified as needed
based on new information — consultation
reinitiated at relicensing

Upper Columbia spring-run chinook
Upper Columbia steelhead (Permit species)

Additional project operational and structural
modifications for listed species only and habitat
improvements if necessary to prevent the
extinction of listed species

The species’ persistence, as listed or as a
recovery unit, beyond the conditions leading to
its endangerment, with sufficient resilience to
allow for the potential recovery from
endangerment

FERC in consultation with NMFS

Area of project including reservoir, dam
structures, tailrace, and hatcheries. Tributary
improvements may be proposed if necessary to
prevent the extinction of listed species

Not applicable

Yes

Section 10 (a)(1)

50 years subject to withdrawal and termination
provisions

Spring-run, summer and fall chinook, summer
steelhead, sockeye salmon, and coho salmon
(Plan species)

Additional project operational and structural
modifications for all Plan species and
immediate implementation of habitat
improvement measures

No Net Impact - 91% overall fish passage
survival (juvenile and adult) with an
independent standard of 95% juvenile survival
through the forebay, dam and tailrace.
Compensation to obtain no netimpact also
includes 7% to hatchery programs and 2% to
tributary programs

HCP Coordinating Committees

Area of project including reservoir, dam
structures, tailrace, and hatcheries and
additionally includes Wenatchee, Entiat,
Methow, and Okanogan rivers and tributaries,
as well as associated hatcheries and
agreement on the habitat improvement process

Applicable

Yes
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TABLE 2-7.

ACTION

ALTERNATIVE COMPARISON (CONTINUED)

ALTERNATIVE 1

ALTERNATIVE 2

ALTERNATIVE 3

Monitoring Following
Statement/Permit
Issuance

Future Provisions for
Other Aquatic Species

Hatchery Compensation

Tributary Improvements

Limited

Would occur under relicensing or under
existing license reopener clauses

As needed to ensure effectiveness of
measures and status of listed species

Same as Alternative 1

Significant throughout the term of the
agreement for all Plan species

Same as Alternative 1

Continued hatchery funding at present level, for Same as Alternative 1, although may be refined Continued hatchery funding for inundation

inundation compensation levels and ongoing
unavoidable losses (hatchery compensation
can be adjusted for Wells base on actual
losses)

No PUD-funded improvements

On-Site Protection Measures

Wells

Rocky Reach

Adult Passage: Continue operation and
maintenance of adult fishways, evaluate and
improve fishway operations, conduct modeling
and develop solutions for adult fish passage
problems, use spillway flow configurations to
optimize adult fishway attraction flows

Juvenile Passage: Evaluate and control total
dissolved gas, continue predator control
program. Operate surface bypass system 24-
hours/day to achieve 70-80% FPE

Adult Passage: Continue to operate and
maintain adult fishladders

based on effects to listed species

Potentially, if necessary to prevent the
extinction of listed species (implemented in lieu
of non-power measures)

Adult Passage: Same as Alternative 1 or as
needed to prevent the extinction of listed
species

Juvenile Passage: In addition to measures in
Alternative 1: Operate turbines at peak
efficiency ratings, operate surface bypass

compensation levels. Hatchery funding for
ongoing unavoidable losses would be set to
achieve 7 percent compensation levels, unless
reduced to prevent jeopardy to listed species

PUD contributions to the Plan Species Account
would pay for projects that improve salmon and
steelhead habitat in the Wenatchee, Entiat,
Methow, and Okanogan river basins, as well as
the Mid-Columbia River mainstem. Monetary
amount is specified in the HCPs

Adult Passage: Meet 91% overall survival
standards (including juvenile and adults) for all
Plan species

Juvenile Passage: Meet 95% dam passage
survival for all Plan species by increasing
effectiveness of juvenile bypass system, spill

system 24 hours/day for 95% of juvenile spring- gates, predator control, and turbine usage.
run chinook and steelhead migrations, increase Applicant has opportunity of selecting options

spill as needed to prevent the extinction of
listed species

Adult Passage: Continue operation and
maintenance of adult fishways, evaluate and
improve fishway operations, conduct modeling
and develop solutions for adult fish passage
problems, use spillway flow configurations to
optimize adult fishway attraction flows

that, when combined, meet survival standards

Adult Passage: Same as Wells (above)
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TABLE2-7. ALTERNATIVE COMPARISON (CONTINUED)

ACTION

ALTERNATIVE 1

ALTERNATIVE 2

ALTERNATIVE 3

Rock Island

Dispute Resolution

Juvenile Passage: Spill 15% of daily river flow
for up to 30 days during spring migration period
and 10% for 34 days during the summer
migration, evaluate and construct a permanent
bypass system and replace old turbine runners

Adult Passage: Continue to operate and
maintain adult fishladders

Juvenile Passage: Provide spill as requested
by fish agencies and Tribes through the a Fish
Conservation Account

Disputes resolved by FERC and/or in court

Juvenile Passage: In addition to measures
identified in Alternative 1, increase spill as
necessary to prevent the extinction of listed
species

Adult Passage: Same as for Rocky Reach
(above)

Juvenile Passage: In addition to measures
identified in Alternative 1, increase spill as
necessary to prevent the extinction of listed
species, enhance spillway passage efficiency,
preferentially use Powerhouse 2 turbines, and
minimize use of Nagler turbines

Disputes are resolved by NMFS, FERC and/or
in court

Other measures as required by NMFS to
ensure protection and recovery of the listed
species

Juvenile Passage: Same as Wells (above)

Adult Passage: Same as Wells (above)

Juvenile Passage: Same as Wells (above)

Disputes resolved by mediation and binding
arbitration, and includes expedited dispute
resolution procedures to resolve some disputes
within 30 days




2.6.3 PROCEDURAL DIFFERENCES

2.6.3.1 Alternative 1 (No Action)

Provisions of this alternative would be implemented
through FERC proceedings, which currently include
use of Coordinating Committees. The committees
consist of members representing fishery agencies,
Tribes, and PUDs. The protection measures
implemented through this process require
unanimous consent of all parties. This can, and has
resulted in contested proceedings and legal debates
among the parties that have significantly delayed
implementation of fish protection measures. This
alternative does not provide direct protection for
listed species, and therefore may not necessarily
satisfy Endangered Species Act requirements.

2.6.3.2 Alternative 2

Under Alternative 2 (Endangered Species Act
Section 7 consultations for listed species), NMFS
has the legal authority to determine the actions
necessary to ensure the surviva and recovery of
listed species. Thisincludes determining the most
appropriate measures to be taken at each project,
determining the necessary level of survival at each
project, determining the most appropriate data to be
considered when evaluating survival; and modifying
the measures as needed if species continue to
decline. The FERC, as the action agency, must
comply with these actions in order to be exempt
from the take prohibitions as described under
Section 9 of the Endangered Species Act. Under
Section 7, NMFS has alegal responsibility to
provide the benefit of the doubt to listed species
with respect to gaps in the information base.

If FERC or the PUDs disagree with NMFS
decisions under this process, lengthy legal
proceedings may ensue. During these proceedings,
measures in addition to those already included in the
FERC-issued operating licenses and settlement
agreements are not likely to be implemented.

Species not listed under the Endangered Species Act
would be addressed asin Alternative 1.

2.6.3.3 Alternative 3

According to provisonsin the HCPs, the authority
to determine the appropriate protection measures for
all of the Plan species, including the Endangered
Species Act-listed species, fundamentally shifts
away from NMFS under Alternative 3 (HCPs) once
the incidental take permit has been issued. During
Phase | of the HCPs, the PUDs would have the
ultimate authority to determine the measures
necessary to achieve the survival standards. During
Phase 11, a Coordinating Committee (comprised of
the PUD responsible for the HCP, NMFS, and each
of the signatories to the agreement) jointly decides
on the appropriate measures. 1f the Coordinating
Committee cannot reach consensus, the PUDs may
continue to determine the appropriate measures
unless the matter is addressed through the dispute
resolution process.

The party bringing an issue to dispute resolution
must prove its case by a preponderance of the
evidence. Thereis no requirement to provide the
benefit of the doubt to the species of concern with
respect to gaps in the information base and NMFS
has no authority to determine what constitutes the
best available information to be utilized in support
of any decisons. The dispute resolution processis
limited to under five months, ensuring that lengthy
legal disputes would not occur, and decisions
reached through the dispute resolution process are
binding. Asaresult, specific measures are likely to
be implemented more expeditioudy than could be
expected under Alternative 2. If the standards are
achieved by 2003, they would be maintained by the
PUDs throughout the term of the agreement.

Because the HCPs set out certain actions,
responsibilities, and duties to be carried out by the
PUDs, each of the signatories to the agreements
agrees not to indtitute any action under the
Endangered Species Act, the Federa Power Act, the
Fish and Wildlife Coordination Act, or the Pecific
Northwest Electric Power Planning Conservation
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Act. Inaddition, NMFS' no surprises policy (which
ensures the PUDs that NMFS would not request
additional measures during the term of this
agreement) would bein effect.

2.6.4 TIME FRAME

2.6.4.1 Alternative 1 (No Action)

Fish protection measures included in this dternative
would occur throughout the term of the FERC-
issued operating licenses. They may not, however,
represent sufficient protection for Endangered
Species Act-listed species. In any case, project
operations would continue as occurs presently
regardless of future listings or delisting. FERC
license periods are typically 30 to 50 years,
athough the three Wells, Rocky Reach, and Rock
Isand projects would be relicensed over the next 29
years. Additiona fish protection measures would
likely be implemented during relicensing.

2.6.4.2 Alternative 2

Specific measures required for Endangered Species
Act-listed species would be in effect throughout the
term of the FERC-issued operating licenses or until
the species status warranted delisting. FERC would
be required to reconsult under Section 7 of the
Endangered Species Act prior to issuing any new
project operating licenses or amendments (measures
initiated under the Federal Power Act for unlisted
species would be in effect through the FERC license
period [typically 30 to 50 years]). Section 7
consultation would be reinitiated, and additional
measures potentialy required, as new information is
developed under the research and monitoring
programs.

2.6.4.3 Alternative 3

The HCPs would be in effect for a 50-year period
beginning with the date that the agreements are
legally ratified by each of the signatories (currently
expected to be April 2002 through March 2052).

2.6.5 GOALS AND OBJECTIVES

2.6.5.1 Alternative 1 (No Action)

This aternative may not provide specific provisons
to ensure the continued existence or recovery of
Endangered Species Act-listed fish species.
Protection measures would continue to be
implemented in accordance with existing FERC
license articles and settlement agreements. Goals
and objectives tend to be specific for each measure
a each dam (i.e., no project or species level
standards).

2.6.5.2 Alternative 2

The Endangered Species Act Section 7 processis
specificaly intended to ensure the continued
existence of listed species with an adequate
potential for recovery. The manner in which the
projects are operated is based upon a biological
opinionissued by NMFS to FERC, and aFERC
order issued to the PUDs.

2.6.5.3 Alternative 3

The HCPs guarantee 100 percent no net impact for
each of the Plan species.

2.6.6 ADDITIONAL MEASURES

2.6.6.1 Alternative 1 (No Action)

This aternative does not provide a procedure to
force implementation of mitigation measures
beyond the project’ s boundaries (i.e., tributary
habitat improvements). Under Alternative 1,
hatchery supplementation is addressed through the
existing settlement agreements between FERC and
the PUDs, the existing license articles, or through
the relicensing procedures.
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2.6.6.2 Alternative 2

The Endangered Species Act Section 7 process
typically does not address off site mitigation (i.e.,
habitat improvement) that has not been affected by
the proposed action. However, NMFS would likely
propose offsite actions prior to investigating any
non-power measures, if protection measures
implemented at the projects have been fully utilized
and the species continue to decline. Under
Alternative 2, supplementation is addressed through
the existing settlement agreements between FERC
and the PUDs or during relicensing. If NMFS
determines that the current hatchery production
levels would compromise the genetic integrity of
wild fish, the production levels would be reduced.

2.6.6.3 Alternative 3

The HCPs include a funding process for the
protection and restoration of Plan species habitat
within the Columbia River watershed (from the
Chief Joseph Project tailrace to the Rock Idand
Project tailrace) and in the Okanogan, Methow,
Entiat, and Wenatchee River watersheds. In
addition, hatchery compensation plans guarantee
funding and capacity to meet the 7 percent
compensation level necessary to achieve no net
impact.

2.6.7 OTHER ENVIRONMENTAL MEASURES

Table 2-8 provides a summary comparison of how
the proposed fish protection measures affect other
environmenta resources in the project area.
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TABLE 2-8.

ALTERNATIVE 1

ENVIRONMENTAL COMPARISONS OF THE ALTERNATIVES (PAGE 1 OF 8)

ALTERNATIVE 2

ALTERNATIVE 3

Land Features, Geology, and Soils

Project Area Soils

Reservoir Erosion
and Sedimentation

Tributary Channel
and Watershed
Conditions

Columbia River
System

Same as existing conditions

Same as existing conditions

Geologic conditions conducive to fish habitat
are expected to improve from independent
local and State funded fish habitat
enhancement projects

Same as existing conditions

Same as Alternative 1. If reservoir
drawdown occurs, river cross sectional areas
would decrease to the original size of
reservoirs

Same as Alternative 1. If reservoir drawdown
occurs, erosion and reservoir turbidity would
initially increase over the short term and
damage aquatic habitat conditions with the
greatest damage occurring the first 4 to 7
years. Turbidity would decrease over time
and habitat conditions would improve

Same as Alternative 1. If reservoir drawdown
occurs, tributary channel mouths would
erode each year, over the first 7 years

Same as Alternative 1. If reservoir
drawdown occurs, increased sediment and
turbidity over the short term

Fisheries Resources: Threatened and Endangered Species (spring-run chinook, steelhead, and bull trout)

Juvenile
Migration/Survival
Standards

Project specific standards, no specific
protection measures for threatened or
endangered species

Wells Dam: Provide a non-turbine passage
route (juvenile bypass system) to pass at

least 80% of spring-run outmigrants and 70%

of summer outmigrants

Rocky Reach Dam: Provide safe (less than
2 percent mortality) non-turbine passage
route (juvenile bypass or spillway passage)
for 80% of juvenile migrants over 90% of the
migration period

As required to recover the listed species

Same as Alternative 2

Same as Alternative 2

Same as Alternative 2 with additional
improvements to stream geomorphic
conditions through the PUD-funded programs

Same as Alternative 2

No Net Impact - 91% overall fish passage
survival (juvenile and adult) with an
independent standard of 95% juvenile survival
through the forebay, dam and tailrace.
Compensation to obtain no netimpact also
includes 7% to hatchery programs and 2% to
tributary programs
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TABLE 2-8. ENVIRONMENTAL COMPARISONS OF THE ALTERNATIVES (PAGE 2 OF 8)
ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3
Juvenile Rock Island Dam: Fund an account to
Migration/Survival purchase spill at the requested by fish
Standards agencies and Tribes to an annual revenue

(continued)

Adult Migration/
Survival Standards

Hatchery
Production

Tributary Habitat
Improvements

Monitoring

Drawdown

loss of $2.05 million

Maintain and operate fishladders according
to criteria established by the fishery agencies

Hatchery for initial loss of habitat when dams
were constructed would continue over the
long term. Hatchery funding for unavoidable
continuing losses from fish passage would
be refined and based on ongoing survival
studies

Habitat improvements would occur through
the implementation of non-PUD funded
projects through Federal, State and local
agency funding

At Wells, run timing and system efficiency
monitoring would occur. At Rocky Reach
and Rock Island, only monitoring to ensure
facility modifications are achieving criteria
identified in license articles, settlements, and
stipulations

Drawdown can not be required under
existing licenses

As required to recover the listed species

Same as Alternative 1, provided there are no
impacts to listed species

Same as Alternative 1, although programs
may be proposed in lieu of non-power
measures if necessary to prevent the
extinction of listed species

Survival studies for Endangered Species
Act- listed juveniles and adults, total
dissolved gas monitoring, facility evaluations
and modifications

Drawdown is expected to increase survival
rates of migrating juvenile fish over the long-
term. However, lower water levels could
initially increase predator density and
predator/prey encounters. Over the short
term, drawdown would decrease water
quality, fish habitat, and foraging
opportunities; and likely affect survival rates.
Only an option at relicensing

No Net Impact - 91% overall fish passage
survival (juvenile and adult) with an
independent standard of 95% juvenile survival
through the forebay, dam and tailrace.
Compensation to obtain no net impact also
includes 7% to hatchery programs and 2% to
tributary programs

Same as Alternative 1, except the production
levels would be based on compensating for
7% of unavoidable project passage mortality.
Exact amounts of fish produced are based
upon the actual numbers of returning adults.
Hatchery production would not be less than
that specified to address project inundation

Same as Alternative 1 and additional funding
provided through the HCPs to compensate for
2% of the unavoidable project mortality

Studies necessary to ensure standards are
being met for all species during phase |,
periodic monitoring to ensure standards
continue to be met during phase llI

Same as Alternative 2, although could be
implemented by the PUDs anytime during the
term of the agreement

ElSfor the Wells, Rocky Reach, and
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TABLE 2-8. ENVIRONMENTAL COMPARISONS OF THE ALTERNATIVES (PAGE 3 OF 8)
ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3
Bull trout Bull trout could benefit from dam protection Same as Alternative 1 Same as Alternative 1

QAR RESULTS

measures and tributary habitat
improvements but no studies have been
conducted to date to confirm effects of
existing project operations

Based on run reconstructions from the late
1970s through the mid 1990s, the return
rates for upper Columbia River spring-run
chinook salmon have been trending down at
a loss rate of 5 to 10 percent per year.
Although complicated by hatchery
influences, wild steelhead return rates on the
Wenatchee and Entiat Rivers are
comparable to those identified for spring-run
chinook salmon, but are trending downward
at a faster rate on the Methow

Although maximizing survival at each of the
PUD dams will increase the return rates of
spring-run chinook salmon and steelhead,
populations will continue to decline without
reductions in non-hydro system related
impacts, although at a slower rate than
Alternative 1. Under the best case scenario,
(i.e., maximizing survival through the hydro
system [to levels at or above those defined in
the HCPs] with high survival during the
ocean life stages of salmon and steelhead)
the risk of extinction would be reduced to
acceptable levels

Fisheries Resources: Other Plan Species (summer and fall chinook sockeye, and coho)

Juvenile
Migration/Survival

Adult
Migration/Survival
Adult Reservoir
Spawning

Hatchery
Production

Same as discussed for threatened and
endangered species above

Same as discussed for threatened and
endangered species above

Same as discussed for threatened and
endangered species above

Same as discussed for threatened and
endangered species above

Same as Alternative 1
Same as Alternative 1
Same as Alternative 1, unless reservoir

drawdown occurs
Same as Alternative 1

Achieving the project survival and habitat
improvement standards identified in the
proposed HCPs will increase Mid-Columbia
River reach survival by approximately 22-35
percent for steelhead and 27-45 percent for
spring-run chinook salmon. Under these
survival rates, populations will continue to
decline without reductions in non-hydro
system related impacts. Commitments to
habitat productivity, in addition to dam
passage survival increases, will increase
survival rates by approximately 6-10 percent
over Alternative 2. Under the best case
scenario, achieving the survival standards in
the HCPs alone would reduce the risk of
extinction to acceptable levels. (The effects of
long-term supplementation have not been
analyzed.)

Same as discussed for threatened and
endangered species

Same as discussed for threatened and
endangered species

Same as Alternative 2

Same as discussed for threatened and
endangered species

ElSfor the Wells, Rocky Reach, and
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TABLE 2-8.

ALTERNATIVE 1

ENVIRONMENTAL COMPARISONS OF THE ALTERNATIVES (PAGE 4 OF 8)

ALTERNATIVE 2

ALTERNATIVE 3

Tributary Habitat
Improvements

Monitoring

Drawdown

Water Quantit

Project Area Flows

Reservoir
Drawdown

Tributary Flows

Columbia River
System

Habitat improvements would occur through
the implementation of non-PUD funded
projects through Federal, State and local
agency funding

Same as discussed for threatened and
endangered species above

Drawdown not proposed

No change in flows

Drawdown not proposed

No effect

No changes expected over existing
conditions

Same as Alternative 1

Same as Alternative 1

Drawdown would increase spawning
opportunities for fall chinook and increase
migrating juvenile salmonid survival rates
over the long term. However, lower water
levels could increase predator density and
predator/prey encounters. Over the short
term, the resulting decreased water quality
would affect fish habitat and foraging
opportunities which would likely affect
survival rates

Amount of spill could increase if necessary to
prevent the extinction of listed species

Drawdown would increase water velocity

Same as Alternative 1, unless off site
measures occurred to prevent the extinction
of listed species

Same as Alternative 1

Same as Alternative 1 and additional funding
provided through the HCPs to compensate for
2% of the unavoidable project mortality

Survival studies would occur for all Plan
species

Same as Alternative 2

Amount of spill could change dependent on
efficiency of juvenile bypass systems and/or
meeting the survival standards. However,
water quantities would not be substantially
altered

Same as Alternative 2

Same as Alternative 2, although additional
funding would likely provide for more water
conservation projects and more improvements
in tributary flows

Same as Alternative 1

ElSfor the Wells, Rocky Reach, and
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TABLE 2-8. ENVIRONMENTAL COMPARISONS OF THE ALTERNATIVES (PAGE 50F 8)
ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3
Water Quality

Project Area Total
Dissolved Gas

Tributary Water
Quality

Columbia River
System Total
Dissolved Gas

Vegetation
Project Area

Associated
Tributaries

Columbia River
System

Some improvement expected as the
Washington Department of Ecology (WDOE)
imposes total maximum daily load limits for
Clean Water Act compliance and other
measures (e.g., spill deflectors) are
implemented

There is potential for incremental water
quality improvements (e.g., higher dissolved
oxygen, lower turbidity and sedimentation)
as total maximum daily load program and
other ongoing watershed restoration efforts
proceed, and benefits from improved riparian
protections are seen (no change from
existing conditions)

May be some marginal reduction in
downstream total dissolved gas levels with
improvements in project area total dissolved
gas

No change from existing conditions

Local and State fish habitat improvement
projects are expected to improve riparian
vegetation — no change from existing
conditions

No change from existing conditions

Same as Alternative 1 although spill could
increase if needed to prevent the extinction
of listed species

Same as Alternative 1, although if proposed
in lieu of non-power operations to prevent
the extinction of listed species, restoration
projects may improve tributary water quality

Same as Alternative 1

Same as Alternative 1. If reservoir
drawdown occurs, it could impact shoreline
and aquatic vegetation. One threatened
plant species (giant hellborine) could
potentially be affected by a drawdown and
may require additional Endangered Species
Act consultation

Same as Alternative 1

Same as Alternative 1

Same as Alternative 1, although spill could
increase as needed to meet survival
standards resulting in an increase in total
dissolved gas levels. However, the PUDs
agreed to take measures to maintaining total
gas levels at or below legal maximum levels

Same as Alternative 1, although guaranteed
PUD funding would provide for more
restoration projects and improvements in
tributary water quality

Same as Alternative 1

Same as Alternative 2

Same as Alternative 1, and HCP funding for
tributary improvements would potentially
benefit vegetation by removing invasive non-
native plant species, adding or enhancing
soils, and establishing buffer areas along
tributary streams

Same as Alternative 1

ElSfor the Wells, Rocky Reach, and
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TABLE 2-8. ENVIRONMENTAL COMPARISONS OF THE ALTERNATIVES (PAGE 6 OF 8)
ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3
wildlife
Threatened and Dams: No change from existing conditions Dams: No effect anticipated. If drawdown Dams: Same as Alternative 2
Endangered occurs, bald eagle abundance may decline
Species due to declines in waterfowl prey
Tributaries: Possible short-term disturbance  Tributaries: Same as Alternative 1 Tributaries: Same as Alternative 1. HCP
to bald eagles from tributary habitat funding for tributary improvements could
improvement projects conducted by other enhance habitat
agencies. Possible benefits to bald eagles if
projects improve riparian habitat and
waterfowl prey base
No effects on northern spotted owls, gray
wolves, or grizzly bears
No change from existing conditions
Columbia River System: No effect Columbia River System: Sameas Columbia River System: Sameas
Alternative 1 Alternative 1
Other Wildlife Dams: Possible decline in gull abundance. Dams: Same as Alternative 1. If drawdown Dams: Same as Alternative 2. In addition,
No effect to other wildlife. No change from occurs, declines in abundance of waterfowl,  HCP funding for tributary improvements could
existing conditions aquatic furbearers, amphibians, and other enhance habitat
riparian-associated wildlife may result
Tributaries: Possible short-term disturbance ~ Tributaries: Same as Alternative 1 Tributaries: Same effects from PUD and
to wildlife from tributary habitat improvement other agency habitat improvement projects as
projects conducted by other agencies. Alternatives 1 and 2
Possible benefits to waterfowl, aquatic
furbearers, and other riparian associated
wildlife, if projects improve riparian habitat
Columbia River System: No effect Columbia River System: Sameas Columbia River System: Sameas
Alternative 1 Alternative 1
Land Use

Project Area

No changes from existing conditions

May be modified if listed species are affected

The PUD will consider land use when
implementing measures under the HCPs

ElSfor the Wells, Rocky Reach, and

Rock Island HCPs
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TABLE 2-8. ENVIRONMENTAL COMPARISONS OF THE ALTERNATIVES (PAGE 7 OF 8)
ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3
Associated Local and State aquatic habitat Same as Alternative 1 unless the acquisition ~ Same as Alternative 2, although measures
Tributaries enhancement projects may alter floodplains and conversion of existing land uses, such may result from actions taken for any of the

Columbia River
System

Economics
Project Area

Tributary Habitat
Improvement

Columbia River
System
Recreation

Facility Operation
and Maintenance

Tributary Habitat
Improvement

and resultin land exchanges. Less
development would be allowed at river
shorelines. No change from existing
conditions

No change from existing conditions

No changes from existing conditions

Short-term local jobs in tributary habitat
improvements. No change from existing
conditions

No changes from existing conditions

No changes from existing conditions

Short-term access may be affected as local
and State aquatic habitat improvements
occur. No change from existing conditions

as agriculture commercial and residential to
stream buffer habitat corridors, is necessary
to prevent the extinction of listed species

Same as Alternative 1

Same as Alt